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WOOD, FRED S., JR. A Descriptive Analysis of the Effects of a Model of 
Flexible Scheduling on Achievement in Reading. (1983) Directed by Dr. 
Sandra M. Powers. Pp. 107. 
It was the purpose of this study to investigate the effects of a 
model of flexible scheduling on achievement in reading for primary school 
children. It was hypothesized that the model of flexible scheduling 
would reduce the fragmentation of the primary school day and increase the 
time allocation to the language arts and reading instruction. It was 
also hypothesized that any increase in the time allocations to the sub­
ject area of reading would result in an increase in "academic learning 
time" (ALT) and more achievement in reading. 
The subjects were 70 students in the primary school using the model 
of flexible scheduling and 187 students in four comparison schools 
(primary level). Two of the comparison schools used some form of schedul­
ing and two did not. The subjects were not randomly selected but were 
considered to be representative of all students in the school populations. 
The data were collected using a pretest/posttest pre-experimental 
design over a six-month period of time for the 70 subjects and by calcu­
lating gain scores (scale scores) in reading for the 187 students at the 
comparison school and 46 of the 70 subjects at the intervention school 
over a three-year period of time. Teachers at Brown Summit Primary 
School who worked with the implementation of the scheduling model re­
sponded to a questionnaire on the effects of the scheduling model on 
fragmentation and reading achievement. These data were analyzed using a 
_t test and by summarizing the responses to the questionnaire. 
The results of the study showed that hypothesis one, that the model 
of flexible scheduling would reduce the fragmentation of the school day 
and increase the time allocation to language arts and reading was 
accepted. Hypothesis two, that increased time allocations to reading 
would provide for more academic learning time and increase achievement 
reading^was rejected. 
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CHAPTER I 
INTRODUCTION 
Time has long been considered a factor in learning. Time has played 
a fundamental role in our understanding of education, our administration 
of schools, and in the development of programs and curriculum. The very 
notion of education implies that time is essential (Daniels & Haller, 
1981). Over the years the length of the school day and the school year 
have been increased and kindergarten has been added to the years of 
formal schooling. All of this was done on the assumption that more 
schooling was better—that more time in school was better. 
In addition, time is a factor that is essential to the effective 
operation of schools; many states exercise control over instructional 
programs by defining instructional subject areas in terms of a minimum 
amount of time per day. Thus, for an understanding of education— 
curriculum and instruction and its administration—time is of central 
importance. Moreover, common sense suggests that the amount of time 
spent in learning is an important factor in determining a student's 
achievement. 
The use of time in schools has been a topic of considerable recent 
research interest. Models of the learning process have been proposed 
which incorporate quantitative., as well as qualitative, measures as 
variables in studying student achievement. This research has found that 
time spent, from the number of days in a school year to the number of 
minutes students actually spend working successfully on specific tasks, 
affects achievement gained. Research also identified practices that 
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promote more effective use of learning time. Research findings have 
established a relationship between a teacher's management of time and 
student learning. 
Frederick and Walberg (1980; 1982) note that the research on 
instructional time and learning demonstrates that time is a modest 
predictor of achievement—that is, there is a moderate and positive 
correlation between time and learning. Thus, Frederick and Walberg 
(1980) point to the need for clarifying the conditions under which more 
time spent does indeed produce more learning. 
The amount of time that students have for instruction (per school 
year, per school day, and per subject area), and the involvement of the 
student in instruction (attendance at school, attention to learning 
tasks, and successful participation) are the conditions that will deter­
mine the degree of student achievement. An understanding of how time 
spent affects achievement is important because time is one of the few 
resources that can be directly managed and adjusted by teachers and 
administrators. Time use, in particular, the pacing of instruction, and 
the allocation of time to particular subject areas, is directly control­
lable by individual teachers. Justifiably, Wyne (1981) has listed time 
as one of six key elements of classroom management, while Guthrie (1980) 
observed that it is "the teacher's first responsibility to schedule time" 
(p. 1). 
Canady (1980) advocated time management as a critical factor in 
reading instruction. He sees this factor as becoming increasingly 
important in light of the many programs and services that compete for a 
part of the instructional day. Canady developed a concept of flexible 
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scheduling—consisting of grouping of students for reading instruction 
and scheduling these reading groups at a time when they would not con­
flict with support service classes, such as remedial reading or mathe-
mathics, media services, etc. 
Statement of the Problem 
It has been established that there is a positive correlation between 
the effective use of instructional time by students and student achieve­
ment gains. Some prior research on time and learning has focused on time 
allocations to specific learning tasks (Bloom, 1974; Carroll, 1963; 
Fisher et al., 1978). Harnischfeger and Wiley (1976), to the contrary, 
looked at the allocation of time to a curricular area and how the effec­
tive use of time by a student affected achievement gains. Canady (1980) 
(like Harnischfeger and Wiley, 1976) observed that "students profit from 
a reading program with directed instruction, uninterrupted reading peri­
ods of adequate length, and practices that allow the teacher and student 
to interact on a regular basis" (p. 8). 
The present study has investigated the relationship between time 
allocated to reading and student achievement (with particular attention 
given to time management, scheduling considerations that promote homoge­
nous grouping, and direct and continuous instruction). 
Purpose of the Study 
The purpose of the present study is to evaluate the effects of a model of 
flexible scheduling, referred to as Parallel Scheduling, on the language arts 
program at Brown Summit Primary School,in Brown Summit, North Carolina. The 
objective of the scheduling model was twofold: (1) to reduce the fragmentation 
(the interruptions) in the instructional day that resulted from remedial and 
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special education programs, and (2) to increase the time allocation to 
the language arts component of the curriculum. With this program of 
flexible scheduling, particular emphasis was placed on time allocated to 
the subject area of reading, the management of this reading time alloca­
tion, and the grouping of students for reading instruction (Barr, 1975; 
Canady, 1980; Francis, 1980). Each of these elements is critical to the 
delivery of good reading instruction. 
These two objectives were to be accomplished by increasing the 
homogeneity of the classroom (providing for, generally, two reading 
groups of approximately 13 students each per class) and scheduling a 
student's teacher-directed reading period at a time other than when they 
would be required to attend a support service class (pullout program). 
These two procedural changes were to result in an increased allocation of 
time to the language arts component and provide for, generally, interrup­
tion-free reading periods with the use of an extension concept. 
It was then intended that the increased allocation of time to read­
ing, the increased homogeneity of the reading group, and the reduction of 
classroom distractions would provide for more direct and continuous 
instruction by the teacher and increase the percentage of engagement in 
reading by the student. 
The emphasis on direct instruction, as defined by Berliner and 
Rosenshine (1977), was evident in the program of flexible scheduling. 
Additional time was allocated to reading for all students by the schedul­
ing procedure. Twice that amount of time was allocated for students who 
were in special reading programs (see Figure 1 and Table 1). Low teacher-
student ratios allowed the teacher to effectively manage the time of a 
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Figure 1. Master Schedule for Brown Summit Primary School 
Table 1 
Schedule Model for Reading Groups and Extensions by Teachers for Grades Two and Three 
Grade Teacher Period I: 8:30-9:10 
Language Arts Periods 
Period II: 9:15-9:55 Period III: 10:20-11:00 
2 A 
2 B 
2 C 
Extension Groups 
Directed Reading Group !• 
Directed Reading Group 1 
Language Arts 1 and 2 
A2 
B2 
Directed Reading Group 2 
Language Arts 1 and 2 
Directed Reading Group 1 
A1 
C2 
Language Arts 1 and 2 
Directed Reading Group 2 
Directed Reading Group 2 
B1 
CI 
Period I: 11:05-11:45 Period II: 12:40-1:20 Period III: 1:25-2:05 
3 A 
3 B 
3 C 
Extension Groups 
Directed Reading Group 1 
Directed Reading Group 1 
Language Arts 1 and 2 
A2 
B2 
Directed Reading Group 2 
Language Arts 1 and 2 
Directed Reading Group 1 
Al 
C2 
Language Arts 1 and 2 
Directed Reading Group 2 
Directed Reading Group 2 
B1 
CI 
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group (10-13 students) during reading time, providing the opportunity for 
increased student engagement time. Lastly, the homogeneity of the groups 
allows the instructional materials to be matched to the group in an 
effort to provide successful experiences for the students. 
Definition of Terms 
For the purpose of this study, the following definitions will be 
used: 
Allocated time. The amount of time that is assigned to a sub­
ject area or to a learning task. 
Achievement. Gains made by a student on a learning task or in 
a subject area after engagement in an instructional process and measured 
on the norm-referenced California Achievement Test. 
Content area. A segment of a defined subject area; e.g., 
decoding is a part of the subject area of reading. This term is synony­
mous with the term, learning task. 
Flexible scheduling,. A method of maximizing the allocation of 
time to a subject area in which homogeneous grouping plays a major role. 
Direct instruction. Instruction that is administered or super­
vised directly by the teacher that promotes interaction and exchange 
between the student and teacher. 
Learning task. A segment of a defined subject area; e.g., 
decoding is a part of the subject area of reading. This term is synony­
mous with the term, content area. 
Pull-out program. A support service of a school (e.g., Title I, 
special education, speech and language) that takes a child out of the 
regular classroom for instruction. 
8 
Parallel scheduling. A type of flexible scheduling in which 
directed reading is scheduled at a time other than the time needed for 
pull-out programs. 
Program component. A major division of a primary school program 
such as language arts, mathematics, etc. 
Subject area. A division of a program component; e.g., reading 
is a division of language arts. 
Reinforcement. Follow-up work by a paraprofessional (aide) on 
learning tasks which the teacher has previously presented to the 
s tudents. 
Limitations of the Study 
It is recognized that this study represents a case study of an 
attempt at instructional improvement at one primary school. It is also 
recognized that because of the absence of randomization in sampling and a 
control group, the findings in this research have inferential usefulness 
only to similar populations in this school system (a) to the extent 
that the Brown Summit students are representative of the other students 
in the population, and (b) to the extent that construct validity exists. 
The principal of the school was also the researcher in the present 
study. It must be noted that his positional authority could have had an 
affect on the other participants in the 1980-81 evaluation. 
Hypotheses 
The hypotheses of this study are as follows: 
1. The use of the model of Parallel Scheduling will reduce 
the fragmentation of the school day, thereby increasing the time alloca­
tion to language arts and to reading instruction. 
2. With more opportunity to learn in reading and language arts, 
with smaller and more homogeneous reading groups, and with more direct 
and continuous reading instruction, academic learning time (ALT) will 
increase for reading and result in more reading achievement. 
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CHAPTER II 
REVIEW OF LITERATURE 
The Origin of Time and Learning Theory 
Research on the effects of instructional time dates back to at least 
1928 with a study by Mann (1928). The 1970's saw increasing interest in 
this concept among educational researchers. This revived interest in 
time and learning during the 1970's has as its intellectual roots the 
model of school learning derived earlier by Carroll (1963). Carroll 
introduced a model of schooling that attempted to explain the role of the 
time variable and its relationship to learning rate and achievement. He 
viewed time as the central variable in school learning and defined sev­
eral major educational variables in terms of time. These variables are 
the ability to understand instructions, time allowed for instruction 
(opportunity), aptitude, perseverance, and quality of instruction. The 
basic proposition underlying Carroll's model is that a "learner will suc­
ceed in learning a given task to the extent that he spends the amount of 
time that he needs to learn that task" (p. 725). These five variables 
have been classified by Carroll in the two categories: time needed'for 
learning (aptitude, ability to understand instructions, and the quality 
of instruction) and time spent in learning (time allowed for instruction 
or opportunity, and perseverance). 
Carroll (1963) said that a learner's aptitude for a given task is a 
function of numerous variables, including what the learner has achieved 
previously which is relevant to the task to be learned. Carroll views a 
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series of learner characteristics as contributing to aptitude on a given 
task. Aptitude then would determine the amount of time needed to learn a 
specified task. The expression of the learner's estimated needed time to 
learn a task is a function of a series of basic aptitudes less the amount 
of time saved due to the knowledge the student already has about the task. 
Mathematically, this has been expressed as: 
at = f (^,-<2* ' * rSt (Carroll> 1963' P- 726) 
where 
at = estimate time needed 
= basic aptitudes 
s = total time saved 
t 
The two variables, ability to understand instructions and quality of 
instruction, are interrelated in Carroll's (1963) model. The ability to 
understand instructions is a "combination of 'general intelligence' and 
'verbal ability' and comes into play in the instructional situation when 
the learner is left to infer for himself the concepts and relationships 
inherent in the materials to be learned or when the language utilized in 
the instruction is beyond the grasp of the learner" (p. 726). The vari­
able, quality of instruction, pertains to the organization and presenta­
tion of the task to the student. Carroll (1963) wrote: 
The amount of time actually needed by the person to learn a given 
task satisfactorily is a function not only of the aptitude, but also 
of the quality of instruction in so far as it is less than optimal. 
And the amount of additional time he will need is an inverse function 
of his ability to understand instruction. (p. 727) 
Carroll's (1963) second category, time spent in learning, included 
time allowed for learning or opportunity, and perseverance. Carroll said 
that there is variation in the amount of time that children need for 
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learning and that an inappropriate amount of time for a task is often 
allowed. This situation affects students of both high and low aptitude 
with frustration from being left unchallenged or being overtaxed. Carroll 
states that "probably one of the most adversive things a school can do is 
not allow sufficient time for a well motivated child to master a given 
task before the next is taken up" (p. 728). 
Closely allied to the fact that varying amounts of time are needed 
and inadequately allowed is the child's perseverance or the time that the 
child is willing to spend learning. If the child does not persevere on a-
task—remain actively engaged in learning a task for the required amount 
of time he needs—the degree of learning will be decreased. Carroll 
pointed out that three of the five variables in his model (aptitude, 
ability to understand instructions, and perseverance) reside in the child 
while the remaining two (time allowed for learning and the quality of 
instruction) are external to the child. Carroll expressed the degree of 
learning as a function of the ratio of the amount of time the learner 
actually spends on the learning task to the total amount of time needed 
by the learner. Mathematically it is expressed as: 
degree of learning = f (time actually spent) 
(time needed) 
where: 
degree of learning is the amount of student achievement 
time actually spent is time the student actually engages in 
instruction 
time needed is the time needed by a specific student to learn a 
task. 
The numerator of this fraction will be equal to the smallest of the 
three quantities: (1) opportunity, the time allowed for learning; 
(2) perseverance, the amount of time the learner is willing to engage 
actively in learning; and (3) aptitude, the amount of time needed to 
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learn; increased by any amount of time necessary because the 
quality of instruction by the teacher is poor or the lack of the 
ability of the student to understand less than optimal instructions. 
The last quantity (time needed to learn, which is subject to an 
adjustment for the quality of instruction that is given and the 
ability of the student to understand instructions) is also a 
denominator of the fraction. (Carroll, 1963, p. 730) 
Carroll summarized his model with this statement: "one of the bolder 
hypotheses implicit in the model is that the degree of learning, other 
things being equal, is a simple function of the time during which the 
pupil actively engages in learning" (p. 732). 
The Components of Time and Learning Theory 
Bloom (1974) expanded on Carroll's work and developed his own 
theoretical framework for time and learning. He called the amount of 
time that a student actually spends on a learning task the "time-on-
task." Like Carroll (1963) he postulated variables that affected the 
amount of time that a learner would actually spend on a given task; 
claiming that the prior learning of a pupil would be a determining 
factor in the student's success at that task. 
Bloom (1974) identified three major educational variables that were 
prerequisites to increased time on task: "cognitive entry behaviors, 
affective entry characteristics, and quality of instruction" (p. 687). 
Cognitive entry behaviors refer to a student's success on the prior 
learning task in the series. Bloom observed that "as students are pro­
vided with feedback on what they have learned over a particular learning 
task, and as they are given additional time and help to correct their 
difficulties, they enter the next learning task with a better grasp of 
the preceeding learning task in the series" (p. 686). Thus, according 
to Bloom, the student (having learned well a preceding task) has 
established the prerequisite for the succeeding task. This variable then 
would be highly related to the student's achievement level on a succes­
sive learning task. Affective entry characteristics relate to the 
student's confidence and interest in a learning task. Bloom believed 
that when students reached an adequate level of achievement on preceding 
tasks their confidence and interest increased, causing them to feel good 
about themselves and learning. He warns of the converse also; that is, 
repeated failure to achieve success on tasks will destroy a zeal for 
learning, make a student view himself negatively, and increase the time 
it takes him to learn. Bloom's third variable, quality of instruction, 
has a direct effect on the other two variables. He defined quality of 
instruction as the "feedback and correctives" that cause high levels of 
achievement on prior learning tasks. He wrote: "when the quality of 
instruction is high the level of achievement of the students and the 
time-on-task increase" (p. 687). 
The variables postulated by Bloom, like those of Carroll, can also 
be placed in two categories. Cognitive and affective entry character­
istics are characteristics that reside with the student while quality of 
instruction is external to the student. Moreover, quality of instruction, 
according to Bloom, assumes a greater degree of importance in Bloom's 
model than in the others because it is capable of altering the student's 
entry characteristics and, consequently, affecting the student's 
achievement. 
Harnischfeger and Wiley (1976) developed a model of the learning 
process in elementary school that was conceptually similar to Carroll's 
(1963) model of school learning and the theoretical framework developed 
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by Bloom (1974). The concept of time was also the basis for the con­
struction of their model—learning time and learning rate both played a 
crucial role. Harnischfeger and Wiley (1976) observed that a pupil's 
activity—a pupil's use of time—was central to his learning. Pupil 
pursuits or time usage, therefore, became the focus of their model. 
Along with pupil pursuits, they held teacher pursuits (or activities) to 
be a contributing factor to student achievement. 
Harnischfeger and Wiley also considered the actual time spent in 
learning (Carroll, 1963) or the time-on-task (Bloom, 1974) to be the 
determining factor for success at a learning task. They wrote: "the 
total amount of active learning time on a particular instructional topic 
is the most important determinant of the pupil's achievement on that 
topic" (Harnischfeger & Wiley, 1976, p. 13). Like Carroll and Bloom, 
they saw variations in the time different students would need, realizing 
that this would cause inadequate allocation of time to some students. 
They attributed the time variances among students to variables similar to 
Carroll's (1963) and Bloom's (1974): aptitude, quality of instructions, 
affective entry characteristics, perseverance, and ability to understand 
instructions. 
In summary, the Harnischfeger and Wiley model (1976) said that a 
quantity of schooling (time allocation) is allocated to various curricu-
lar areas (X) and then to various pupil pursuits (or learning activities) 
within that curricular area. Further, they said: 
total active learning time on X is determined by a pupil's task 
involvement which is influenced by his intrinsic motivation, by the 
teacher's motivating skills, and by her surveillance. Ultimately, 
it is the pupil's skill in managing his own learning that determines 
the limits of active learning time. Only this active portion of the 
time assigned to a task is effective in learning X. That is, the 
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l ower  the  f requency  in  durat ion  o f  h inderences  to  l earn ing ,  the  
h igher  the  re la t ive  percentage  and  abso lute  amount  o f  ac t ive  l earn ing  
t ime  and  the  greater  the  educat iona l  outcome.  (p .  15 )  
One  o f  the  most  use fu l  publ i ca t ions  to  emerge  f rom the  research  on  
t each ing  dur ing  the  1970 ' s  was  the  Beg inn ing  Teacher  Eva luat ion  Study  
(BTES)  (F i sher ,  Ber l iner ,  F i lby ,  Mar l iane ,  Cashen ,  Di shaw,  & Moore ,  1978) .  
The  BTES was  a  s ix -year ,  three  phase  research  projec t .  I t s  purpose  was  
to  ident i fy  c lassroom condi t ions  and  t each ing  ac t iv i t i e s  that  fos tered  
s tudent  l earn ing  in  e lementary  schoo l s .  The  bas i s  for  the  BTES was  the  
Carro l l  mode l  o f  schoo l  l earn ing  (Carro l l ,  1963) ,  subsequent  work  on  t ime  •  
and  l earn ing  by  Bloom (1974) ,  and  the  mode l  o f  schoo l  l earn ing  o f  
Harni schfeger  and  Wi ley  (1976) .  
From the  BTES (F i sher  e t  a l . ,  1978) ,  a  mode l  for  conceptua l i z ing  
c lassroom ins truct ion  and  s tudent  l earn ing  was  evo lved .  The  centra l  con­
s truct  was  "academic  l earn ing  t ime"  and  was  de f ined  as  " the  amount  o f  
t ime  a  s tudent  spends  engaged  in  a  task  that  produces  f ew s tudent  errors  
and  which  i s  d irec t ly  re la ted  to  a  de f ined  content  area"  (p .  1 -7 ) .*  
The  mode l  was  ca l l ed  the  Academic  Learn ing  Time  (ALT)  mode l .  To  
t e s t  th i s  cons truct  o f  the  mode l ,  da ta  on  the  ins truct iona l  process  were  
co l l ec ted  by  d irec t  observat ion ,  t eacher  logs ,  in terv iews ,  and  ra t ings ,  
and  used  to  address  the  fo l lowing  ques t ions :  
What  i s  the  re la t ionsh ip  between  s tudent  academic  l earn ing  t ime  and  
ach ievement?  What  are  the  re la t ionsh ips  be tween  t each ing  process  and  
academic  l earn ing  t ime?  (F i sher  e t  a l . ,  1978 ,  p .  1 -7 )  
In  the  BTES s tudy ,  F i sher  e t  a l .  (1978)  observed  that  there  was  a  
d i f f erence  be tween  the  amount  o f  t ime  a l located  to  a  l earn ing  task  and  
the  amount  o f  t ime  a  s tudent  spent  l earn ing  that  task .  The ir  "academic  
l earn ing  t ime"  (ALT)  mode l  cons i s ted  o f  four  bas ic  components :  a l located  
t ime ,  s tudent  engagement ,  s tudent  error  ra te ,  and  task  re levance .  
' ' 'Document  has  hyphenated  pag inat ion .  
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Al located  t ime  i s  the  f i r s t  component  and  re fers  to  the  ass ignment  
o f  a  g iven  amount  o f  t ime  to  a  s tudent  for  a  content  area  or  l earn ing  
task  ( for  example ,  decod ing  in  read ing) .  Thi s  component  in  o ther  mode l s  
o f  t ime  and  l earn ing  had  o ther  labe l s :  "e lapsed  t ime"  (Bloom,  1974) ,  
"opportuni ty"  (Carro l l ,  1963) ,  and  " to ta l  t ime  in  a  curr icu lar  area  (X)"  
(Harni schfeger  & Wi ley ,  1976) .  Each  mode l  sa id  that  i t  was  the  respons i ­
b i l i ty  o f  the  c lassroom teacher  to  make  t ime  a l locat ions  to  l earn ing  
tasks  or  to  curr icu lar  areas .  S tudent  engagement  i s  the  second  component  
o f  the  "academic  l earn ing  t ime"  (ALT)  mode l .  Cons i s tent  wi th  pr ior  
mode l s  o f  t ime  and  l earn ing ,  the  ALT mode l  descr ibed  a  t ime  per iod  in  
which  the  s tudent  was  ac t ive ly  invo lved  in  l earn ing  a  task .  The  ALT 
mode l  re ferred  to  th i s  component  a s  s tudent  engagement ,  and  ca l l ed  i t  "a  
necessary  precondi t ion  for  l earn ing"  (F i sher  e t  a l . ,  1978 ,  pp .  2 -5 ) .  
Engaged  t ime  then ,  not  a l located  t ime ,  i s  the  t ime  fac tor  in  the  ALT 
mode l  that  i s  cons idered  to  a f fec t  ach ievement  ga ins .  
Error  ra te  i s  the  th ird  component  o f  the  ALT mode l .  A l though  a  
pupi l  i s  ac t ive ly  a t tempt ing  to  l earn  (engaged  in  a  l earn ing  task)  he  may  
not  acquire  new knowledge ,  ins ights ,  or  sk i l l s  rap id ly  (Harni schfeger  & 
Wi ley ,  1976) .  These  authors  and  Carro l l  (1963)  pos tu la te  that  low apt i ­
tude ,  inab i l i ty  to  unders tand  ins truct ions ,  or  the  qua l i ty  o f  ins truct ion  
may  be  contr ibut ing  fac tors  to  lack  o f  l earn ing .  The  ALT mode l ' s  compo­
nent  for  lack  o f  l earn ing  i s  ca l l ed  error  ra te ,  the  degree  to  which  " the  
s tudent  correc t ly  processes  and  unders tands  the  l earn ing  task"  (F i sher  
e t  a l . ,  1978 ,  pp .  2 -5 ) .  The  ch i ld ' s  degree  o f  unders tanding  in  the  ALT 
mode l  i s  a l so  in f luenced  by  the  apt i tud ina l  and  ins truct iona l  var iab les  
(B loom,  1974;  Carro l l ,  1963) .  
The  fourth  component  o f  the  ALT mode l  i s  task  re levance .  Task  
re l evance  i s  impl ic i t  in  the  mode l s  o f  Carro l l  (1963) ,  B loom (1974) ,  and  
Harni schfeger  and  Wi ley  (1976) .  Expl i c i t ly  the  ALT mode l  says  that  
s tudent  engagement  on  a  task  must  be  re l evant  to  the  outcome to  be  
measured .  The  o ther  mode l s  (B loom,  1974;  Carro l l ,  1963;  Harni schfeger  & 
Wi ley ,  1976)  imply  that  good  to  opt imal  ins truct ion  by  a  t eacher  wi l l  
as sure  that  the  t ime  spent  by  a  s tudent  w i l l  be  re levant  to  a  l earn ing  
task .  
In  the  ALT mode l ,  l ike  the  o ther  mode l s ,  some  components  res ide  wi th  .  
the  s tudent  ( s tudent  engagement  and  error  ra te )  whi l e  some  components  are  
ex terna l  to  the  s tudent  (a l located  t ime  and  task  re levance) .  
The  t ime  l earn ing  mode l s  o f  Carro l l  (1963) ,  B loom (1974) ,  
Harni schfeger  and  Wi ley  (1976) ,  and  F i sher  e t  a l -  (1978)  a l l  pos tu la te  
l earn ing  as  a  funct ion  o f  t ime .  Each  observes  that  the  more  t ime  used  
e f f ec t ive ly  on  a  l earn ing  task  the  h igher  the  l eve l  o f  ach ievement  in  
that  l earn ing  task .  There  are  severa l  commonal i t i e s  that  run  through  the  
four  mode l s .  Each  mode l  pos tu la tes  that  the  t ime  ac tua l ly  spent—the  
product ive  t ime-on- task—is  cruc ia l  and  v i ta l  for  ach ievement  ga ins .  
Each  mode l  a l so  sees  the  t ime  needed  for  l earn ing  and  the  product ive  
l earn ing  t ime  as  be ing  s tudent - spec i f i c ,  that  i s ,  a  funct ion  o f  the  cog­
n i t ive  and  a f fec t ive  character i s t i c  o f  a  g iven  s tudent .  Each  mode l  
re fers  to  the  per formance  o f  the  t eacher  or  the  qua l i ty  o f  ins truct ion  as  
be ing  a  contr ibut ing  fac tor  to  l earn ing  t ime .  The  qua l i ty  o f  ins truct ion  
(Bloom,  1974;  Carro l l ,  1963;  Harni schfeger  & Wi ley ,  1976)  or  t eacher  
ac t iv i t i e s  (F i sher  e t  a l . ,  1978)  can  in terac t  wi th  o ther  var iab les  and  
increase  the  t ime  spent  l earn ing  by  the  s tudent  or  i t  can  apprec iab ly  
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decrease  such  t ime .  Carro l l  (1963)  wr i te s :  " i f  the  qua l i ty  o f  ins truc­
t ion  i s  anyth ing  l e s s  than  opt imal  . . . .  the  l earner  wi l l  need  more  
t ime  to  l earn  the  task"  (p .  727) .  Harni schfeger  and  Wi ley  (1976)  support  
th i s  s ta tement  wi th  the  observat ion  that  i f  "only  a  t eacher  can  organize  
a  task ,  g ive  c l ear  ins truct ions ,and  choose  an  appropr ia te  pace  and  
complex i ty  l eve l ,  a  pupi l  w i l l  be  ab le  to  use  th i s  l earn ing  t ime  
opt imal ly"  (p .  18 ) .  
The  work  o f  Harni schfeger  and  Wi ley  (1974;  1976)  and  the  BTES s tudy  
(F i sher  e t  a l . ,  1978)  focused  e spec ia l ly  on  t eacher  ac t iv i t i e s  as  part  o f ,  
the  t each ing- l earn ing  process .  In  these  mode l s ,  t eacher  p lanning  and  
ac t iv i t i e s ,  s e l ec t ing  e lements  o f  curr icu lar  content ,  making  dec i s ions  
about  s tudent  groupings ,  and  spec i f i c  t ime  a l locat ions  to  l earn ing  tasks  
have  a  s ign i f i cant  e f f ec t  on  how the  s tudent  l earns .  
As  important  a s  i t  may  be ,  t eacher  p lanning  may  not  a lways  come to  
fu l l  f ru i t ion ,  a s  l imi ta t ions  h inder  the  ind iv idua l  t eacher  to  vary ing  
degrees ,  somet imes  h inder ing  the  t eacher  severe ly .  Harni schfeger  and  
Wi ley  (1976)  wrote :  
these  t eacher  p lanning  dec i s ions ,  whether  curr icu lar  in  the  narrow 
sense  or  s t ra teg ic ,  are  cons tra ined  by  sundry  l imi ta t ions .  They  
depend  not  on ly  on  the  t eacher ' s  sk i l l s  and  pre ferences ,  but  a l so  on  
her  percept ion  o f  pupi l s '  needs  and  on  d i s t inc t  curr icu lar  gu ide l ines  
and  admin i s tra t ive  po l i c i e s .  There  are  mater ia l s  and  organizat iona l  
cons tra int s  to  be  cons idered:  schoo l  fac i l i t i e s ,  suppl i e s ,  and  
resources  such  as  the  ava i lab le  equipment  or  type  o f  c las sroom;  
in te l l ec tua l  and  persona l  resources  such  as  read ing  spec ia l i s t  and  
curr icu lum l ibrar ies ;  organizat iona l  arrangements  such  as  team 
teach ing .  Further ,  there  are  t ime  cons tra int s ,  such  as  the  l eg i s ­
la t ive ly  or  admin i s tra t ive ly  de termined  durat ion  for  schoo l  days ,  
lunch  per iods ,  and  recesses ,  a s  we l l  a s  the  t ime  needed  for  t rans i ­
t ion  from one  educat iona l  ac t iv i ty  to  another .  These  d iverse  
demands ,  supports  and  res tra int s  resu l t  in  cons iderable  d i f f erences  
re levant  to  educat iona l  po l i cy ,  for  they  prov ide  cr i t er ia  for  teacher  
h ir ing  and  in f luence  d i s tr i c t s  dec i s ions  about  and  a l locat ion  to ,  for  
example ,  curr icu lum centers ,  schoo l  fac i l i t i e s ,  t eacher  a ides ,  (p .  
18) 
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What  i s  exp l i c i t  then  in  each  mode l  i s  that  the  l ink ing  o f  curr icu­
lum po l i c i e s ,  a s  descr ibed  above ,  to  t eacher  p lanning  and  to  ac tua l  
c lassroom ac t iv i t i e s  de termines ,  to  a  large  ex tent ,  the  amount  o f  ac tua l  
l earn ing  t ime  that  s tudents  can  spend  on  l earn ing  tasks ,  and  subsequent ly  
the  pupi l ' s  acqui s i t ion  or  ach ievement—the  educat iona l  outcome.  
Empir ica l  Support  for  the  Re la t ionsh ip  Between  Time  and  Learn ing  
The  research  on  t ime  and  l earn ing  emanat ing  from the  four  major  and  
corroborat ing  theore t i ca l  f rameworks  has  pos tu la ted  that  s tudent  engaged  
t ime  i s  pos i t ive ly  assoc ia ted  wi th  s tudent  ach ievement .  Many  researchers  
have  used  these  frameworks  to  t e s t  for  a  pos i t ive  re la t ionsh ip  between  
t ime  and  l earn ing .  These  researchers  have  used  both  exper imenta l  and  
natura l i s t i c  research  des igns .  
The  BTES (F i sher  e t  a l . ,  1978) ,  in  addi t ion  to  produc ing  a  mode l  o f  
t ime  and  l earn ing ,  was  a l so  an  empir ica l  s tudy  to  t e s t  the  components  o f  
the  mode l  i t  der ived .  The  empir ica l  phase  o f  the  BTES was  ca l l ed  a  f i e ld  
s tudy  and  used  the  procedure  o f  d irec t  observat ion  and  t eacher  logs  to  
co l l ec t  data  on  ins truct iona l  t ime  for  subjec t s .  Data  were  co l l ec ted  
dur ing  the  1976-77  schoo l  year  on  two  samples  o f  s tudents—one  a t  grade  
two  and  one  a t  grade  f ive .  
The  BTES u t i l i zed  two  pre tes t -pos t te s t  per iods  (October ,  1976  -
December ,  1976;  January ,  1977  -  Apr i l ,  1977) ,  and  the  observat iona l  data  
on  t ime  and  t eacher  character i s t i c s  were  co l l ec ted  by  t ra ined  observers  
dur ing  the  two  in ter tes t  per iods .  There  was  a l so  fo l low-up  t e s t ing  in  
September ,  1977 .  
The  approx imate ly  50  t eachers  per  grade  l eve l  par t i c ipat ing  in  the  
s tudy  were  vo lunteers  and  rece ived  a  smal l  honorar ium and  ex tens ion  
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course  cred i t  for  the ir  par t i c ipat ion .  This  type  o f  reward  cou ld  have  
in f luenced  the  t eachers  to  " try  harder"  to  prov ide  the  types  o f  behav iors  
that  observers  were  look ing  for .  Thi s  would  have  s e t  up  an  unnatura l  
l earn ing  env ironment  and  in f luenced  the  resu l t s  o f  the  s tudy .  Three  to  
f ive  s tudents  from each  c las s  were  s e l ec ted  as  subjec t s  in  the  s tudy .  
The  c las ses  o f  these  t eachers  prov ided  an  in i t ia l  s tudent  sample  o f  150  
second-grade  and  134  f i f th -grade  s tudents .  Sample  morta l i ty  decreased  
these  f igures  to  139  second-grade  s tudents  and  122  f i f th -grade  s tudents .  
S tudent  ach ievement  was  measured  wi th  a  read ing  and  mathemat ics  t e s t  •  
ba t tery  deve loped  by  the  researchers  for  th i s  s tudy .  At  the  beg inn ing  o f  
each  t e s t ing  phase  the  s tudents '  a t t i tude  toward  read ing  and  mathemat ics  
were  measured  wi th  an  ins trument  des igned  for  th i s  s tudy .  Measures  o f  
ins truct iona l  t ime ,  "academic  l earn ing  t ime"  (ALT) ,  were  obta ined  from 
teacher  logs  and  from d irec t  observat ion .  The  t eachers  logged  the  t ime  
a l located  for  read ing  and  mathemat ics  for  each  targe t  s tudent  for  each  
day  dur ing  the  in ter - te s t  per iods .  T ime  in  minutes  was  recorded  for  
spec i f i c  content  areas  ra ther  than  for  an  ent i re  subjec t  area .  The  com­
ponents  o f  "academic  l earn ing  t ime"  (ALT)  were  measured  by  d irec t  
observat ion  o f  the  targe t  s tudents .  Observat ion  was  conducted  for  a  fu l l  
day  approx imate ly  once  each  week .  Dur ing  the  23  weeks  o f  in ter tes t  t ime  
each  subjec t  was  observed  in  excess  o f  100  hours .  
To  de termine  engaged  t ime ,  s tudents '  behav iors  were  coded  as  engaged  
when  they  were  ac t ive ly  invo lved  in  e i ther  the  subs tant ive  content  o f  
e i ther  a  read ing  or  mathemat ics  task  or  l earn ing  d irec t ions  that  were  
required  for  the  per formance  o f  subs tant ive  aspec t s  o f  the  task .  The  
observers  a l so  noted  the  var ious  t eacher  behav iors  whi l e  in  the  c lassroom.  
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Spec i f i ca l ly ,  they  observed  the  presenta t ion  o f  the  t eacher ,  management  
t echniques  o f  the  t eacher ,  and  the  in terac t ion  o f  the  t eacher  wi th  the  
s  tudents .  
The  empir ica l  phase  o f  the  BTES examined  the  re la t ionsh ip  between  
the  components  o f  "academic  l earn ing  t ime"  (ALT)  and  s tudent  ach ievement ,  
us ing  mul t ip le  regress ion  ana lys i s .  The  ana lyses  o f  the  re la t ionsh ip  
were  conducted  on  two  s e t s  o f  data :  the  data  from the  October  through  
December  in ter tes t  per iod  and  the  data  from the  January  through  Apr i l  
in ter tes t  per iod .  The  data  from the  second  se t  were  cons idered  to  be  
more  de f in i t ive  and  trus tworthy  than  the  data  from the  f i r s t  se t  and  a l so  
the  second  se t  was  cons idered  to  be  a  rep l i ca t ion  o f  the  data  from the  
f i r s t  se t .  Thi s  summary ,  for  those  reasons ,  w i l l  concentrate  more  on  
data  from the  la t ter  se t .  
The  ana lys i s  o f  data  revea led  that  approx imate ly  28% o f  the  schoo l  day  
a t  the  second  grade  was  a l located  to  read ing  and  language  ar t s  whi l e  
approx imate ly  40% o f  the  schoo l  day  was  used  for  read ing  and  language  
ar t s  a t  the  f i f th -grade  l eve l .  Each  grade  l eve l  a l located  approx imate ly  
the  same amount  o f  t ime  to  mathemat ics  ins truct ion  (12%) .  For  read ing  
on ly  i t  was  e s t imated  that  second-grade  s tudents  rece ived  an  average  o f  
59 .8  minutes  per  day  o f  read ing  ins truct ion ,  whi l e  a t  the  f i f th  grade  
th i s  f igure  was  61 .7  minutes  per  day .  There  was  a l so  a  smal l  d i spar i ty  
be tween  s tudent  average  minutes  per  day  o f  mathemat ics  for  the  two  
grades :  30  minutes  per  day  for  grade  two  and  34  minutes  per  day  for  
grade  f ive .  
The  f ind ings  a l so  showed  an  average  engagement  ra te  for  the  per iod  
o f  the  s tudy  o f  be tween  70  and  75% for  both  grades  in  both  subjec t  
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areas .  Thi s  ca lcu la t ion  o f  engagement  ra te  was  done  a f ter  exc lud ing  
t rans i t ion  t ime  from a l located  t ime .  
The  researchers  a l so  examined  the  e f f ec t s  o f  engaged  t ime  in  read ing  
and  mathemat ics  and  on  s tudent  ach ievement .  Thi s  was  the  product  o f  
a l located  t ime ,  based  on  t eacher  logs  and  engagement  t ime  from observat ion .  
To  report  these  e f f ec t s  the  proport ion  o f  res idua l  var iance  in  the  pos t -
ach ievement  measure  that  was  accounted  for  by  engagement  t ime  was  
recorded .  Res idua l  var iance  was  de f ined  as  the  var iance  remain ing  in  the  
pos tach ievement  measure  a f ter  preach ievement  had  been  removed  through  
regress ion .  
F i sher  e t  a l .  (1978)  found  that  engaged  t ime  was  pos i t ive ly  and  
s ign i f i cant ly  re la ted  to  s tudent  l earn ing .  Engaged  t ime  i s  the  per iod  o f  
t ime  that  a  s tudent  i s  ac t ive ly  invo lved  in  a  l earn ing  task .  Engaged  
t ime  i s  a  component  o f  the  cons truct  "academic  l earn ing  t ime"  (ALT)  which  
i s  a  measure  o f  the  t ime  a  s tudent  spends  engaged  on  a  re levant  task  
making  few errors .  Most  important  to  these  researchers  was  the  academic  
l earn ing  t ime  g iven  to  a  content  area  and  the  re la t ionsh ip  between  
the  academic  l earn ing  t ime  and  s tudent ' s  ach ievement  in  the  
content  area .  The  resu l t s  o f  two  observat ions ,  out  o f  the  hundreds  o f  
observat ions  made ,  are  c i t ed  as  examples .  "Word s t ructura l  sy l lab les"  
for  second  grade  was  very  s ign i f i cant ly  and  pos i t ive ly  re la ted  to  
ach ievement ,  and  engaged  t ime  accounted  for  7% o f  the  res idua l  pos t -
ach ievement  var iance  in  th i s  content  area .  For  " frac t ions"  a t  grade  
f ive ,  the  engaged  t ime  accounted  for  approx imate ly  26% o f  the  res idua l  
pos tach ievement  var iance .  
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The  researchers  conc luded  that  the  amount  o f  t ime  that  i s  a l located  
to  ins truct ion  in  a  content  area  and  the  proport ion  o f  that  t ime  that  
s tudents  are  engaged  i s  pos i t ive ly  assoc ia ted  wi th  l earn ing  in  that  con­
tent  area .  Further ,  they  conc luded  that  the  proport ion  o f  t ime  that  a  
l earn ing  task  prov ided  a  h igh  success  ra te  for  a  s tudent  was  pos i t ive ly  
assoc ia ted  wi th  s tudent  l earn ing  and  that  the  converse  was  a l so  true .  
I t  was  ment ioned  that  ins truct iona l  processes  were  a l so  noted  
dur ing  d irec t  observat ion .  In  do ing  th i s  the  researchers  were  a t tempt ing  
to  de termine  the  impact  that  t each ing  behav iors  and  character i s t i c s  o f  
the  c lassroom env ironment  had  on  s tudent  l earn ing .  Observers  asked  the  
t eachers  to  pred ic t  how the ir  s tudents  would  do  on  t e s t  i t ems ,  ra ted  the  
appropr ia teness  o f  the  ins truct ions  that  they  observed  for  part i cu lar  
s tudents ,  observed  the  amount  o f  t eacher  t ime  prov ided  to  s tudents ,  
observed  the  in terac t ion  between  the  t eacher  and/or  a ide  and  the  s tudent ,  
and  observed  the  management  o f  the  c las s .  From the  ana lys i s  o f  these  
observat ions ,  in  conjunct ion  wi th  o ther  data  co l l ec ted ,  the  researchers  
conc luded  there  was  a  pos i t ive  re la t ionsh ip  between  a  t eacher ' s  d iag­
nos t i c  ab i l i ty  and  s tudent  ach ievement  in  a  content  area .  I t  fo l lowed  
natura l ly  then  that  s tudent  engagement  was  pos i t ive ly  re la ted  to  t eacher  
d iagnos t i c  ab i l i ty .  I t  i s  ev ident -here  that  the  t eacher  who  can  de ter ­
mine  a  s tudent ' s  par t i cu lar  needs  in  a  content  area ,  be  they  weaknesses  
or  s t rengths ,  would  be  more  l ike ly  to  increase  the  s tudent ' s  engagement  
on  ins truct iona l  mater ia l s  re la t ive  to  that  content  area ,  thus  increas ing  
the  s tudent ' s  ach ievement  l eve l  in  that  content  area .  In  addi t ion  to  the  
pos i t ive  re la t ionsh ip  between  d iagnos t i c  ab i l i ty  and  s tudent  ach ievement ,  
i t  was  a l so  found  that  the  t eacher ' s  ab i l i ty  to  prescr ibe  appropr ia te  
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l earn ing  tasks  for  a  s tudent  re la ted  pos i t ive ly  to  s tudent  engagement  and  
s tudent  ach ievement .  Thi s  l a t t er  re la t ionsh ip  i s  a  necessary  seque l  to  
d iagnos t i c  ab i l i ty ;  t lmt  i s ,  once  s tudent ' s  needs  arc  d iagnosed  some pre ­
scr ip t ion  would  have  to  fo l low in  order  to  invo lve  the  s tudent  ins truc-
t iona l ly  to  increase  h i s  engagement  and  hence  increase  h i s  l eve l  o f  
ach ievement .  Researchers  a l so  found  that  the  amount  o f  subs tant ive  
in terac t ions  (meaningfu l  t eacher - s tudent  ins truct iona l  s i tuat ions  or  
ins truct iona l  s i tuat ions  between  an  a ide  and  a  s tudent )  was  pos i t ive ly  
re la ted  to  s tudent  engagement  t ime  and  to  s tudent  ach ievement .  F ina l ly ,  
the  researchers  conc luded  that  the  f requency  o f  academic  f eedback  
(whether  pos i t ive  or  negat ive ) ,  and  the  management  o f  the  c lassroom ( in  
terms  o f  hav ing  s tructure  and  d irec t ion)  were  pos i t ive ly  assoc ia ted  wi th  
s tudent  engagement  t ime  and  subsequent ly  wi th  s tudent  ach ievement .  
The  major  f ind ings  o f  th i s  empir ica l  phase  o f  the  BTES were  that  
increases  in  academic  l earn ing  t ime  are  assoc ia ted  wi th  increases  
in  s tudent  ach ievement .  Thi s  empir ica l  phase  d id  support  the  conceptua l  
mode l  that  was  deve loped  ear l i er .  The  most  noteworthy  aspec t  o f  the  BTES 
i s  the  comprehens iveness  wi th  which  the  empir ica l  phase  was  conducted .  
In  t e s t ing  the  theore t i ca l  concepts  hundreds  o f  hours  o f  d irec t  observa­
t ion  on  the  components  o f  the  academic  l earn ing  t ime  mode l  were  
made .  The  mere  fac t  that  th i s  amount  o f  t ime  was  spent  observ ing  an  
ins truct iona l  process ,  and  that  the  same  observers  worked  in  the  c las s ­
room over  a  long  per iod  o f  t ime ,  g ive  cred ib i l i ty  to  the  f ind ings  o f  the  
s tudy .  
Anderson  (1973)  used  both  natura l i s t i c  and  exper imenta l  des igns  to  
t e s t  for  the  re la t ionsh ip  between  t ime  and  l earn ing .  Jacobson  (1980)  and  
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Kies l ing  (1978)  used  natura l i s t i c  s tud ies  to  t e s t  for  these  same  
re la t ionsh ips .  Wyne  and  S tuck  (1979)  used  an  exper imenta l  des ign  for  
the ir  t e s t  o f  the  re la t ionsh ip  between  t ime  and  l earn ing .  
Anderson  (1973)  res ta ted  the  mode l s  o f  Carro l l  and  Bloom and  con­
ceptua l i zed  h i s  own mode l  o f  t ime  and  l earn ing .  Anderson ' s  mode l  s ta tes  
that  s tudent  character i s t i c s  [ cogni t ive  entry  behav iors ,  a f f ec t ive  
entry  character i s t i c s ]  in  a  g iven  l earn ing  env ironment  Qual i ty  o f  
ins truct ion)  a f fec t  the  amount  o f  t ime  that  s tudents  spend  on  tasks  
[ t ime  on  taskjwhich  in  turn  a f fec t s  the  s tudent ' s  ach ievement  jach ieve -
men tj ." (P-  94)  
Schemat ica l ly ,  Anderson ' s  mode l  can  be  represented:  
}  TOT >  ACH 
The  arrows  in  the  mode l  ind ica te  the  d irec t ion  o f  causa l  re la t ionsh ips  
which  are  hypothes ized  to  ex i s t  be tween  the  var ious  components .  
Anderson ' s  reconceptua l i za t ion  i s  a  mode l  in  the  t rue  sense  o f  the  term:  
that  i s ,  i t  represents  a  conceptua l  scheme that  ident i f i e s  a  se t  o f  con­
s truct s  re la t ive  to  academic  ach ievement  and  pos i t s  re la t ionsh ips  among  
them.  The  mode l  a l so  in fers  that  s tudent  background character i s t i c s ,  a s  
we l l  a s  t eacher  qua l i t i e s ,are  fac tors  that  in f luence  the  amount  o f  t ime  
that  a  s tudent  engages  in  l earn ing .  
The  pr imary  assumpt ion  in  Anderson ' s  mode l  i s  that  the  s tronges t  
de terminant  o f  academic  ach ievement  i s  the  amount  o f  t ime  ( t ime-on- task)  
that  a  s tudent  i s  ac t ive ly  engaged  in  l earn ing .  Thi s  assumpt ion  i s  a l so  
pr imary  in  the  mode l s  o f  Harni schfeger  and  Wi ley  ( .1976)  and  the  BTES 
(F i sher  e t  a l^ ,  1978) .  
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The  centra l  re la t ionsh ip  in  the  ent i re  mode l  i s  the  re la t ionsh ip  
between  t ime-on- task  and  ach ievement .  Anderson ,  however ,  inves t iga ted  
each  o f  the  re la t ionsh ips  in  the  mode l :  the  re la t ionsh ip  between  t ime-
on- task  and  the  antecedent  var iab les  ( cogni t ive  entry  behav iors ,  a f f ec ­
t ive  entry  character i s t i c s  and  qua l i ty  o f  ins truct ion)  and  the  a f fec t s  o f  
the  antecedent  var iab les  taken  ind iv idua l ly  on  t ime-on- task .  Anderson  
hypothes ized  that  t ime-on- task  would  be  h igh ly  re la ted  to  ach ievement  and  
to  the  antecedent  var iab les ,  that  there  was  a  causa l  re la t ionsh ip  between  
t ime-on- task  and  ach ievement ,  and  a  causa l  re la t ionsh ip  between  t ime-on- task-
and  the  antecedent  var iab les ,  and  that  each  antecedent  var iab le  had  a  
d irec t  e f f ec t  on  t ime-on- task  and  ach ievement .  
To  measure  the  percentage  o f  t ime-on- task  for  each  s tudent ,  Anderson  
dev i sed  two  ind ica tors  o f  on- task  behav ior :  a  c lassroom observat ion  
ins trument  and  a  s t imulated  reca l l  t echnique .  A t ra ined  c lassroom 
observer  used  the  c lassroom observat ion  ins trument  to  code  the  on- task  
or  o f f - task  behav ior  o f  the  observed  s tudents .  Thi s  observat iona l  
t echnique  y ie lded  a  se t  o f  data  po int s  for  each  s tudent  from which  the  
s tudent ' s  percent  o f  t ime-on- task  was  ca lcu la ted .  The  s t imulated  reca l l  
t echnique  invo lved  hav ing  the  s tudents '  reca l l  in  wr i t ing  what  they  were  
th ink ing  about  a t  d i f f erent  po int s  dur ing  the  c las s  per iod .  These  wr i t t en  
s ta tements  by  s tudents  were  g iven  to  a  reader  who  coded  the  thoughts  a s  
be ing  on- task  or  o f f - task  behav iors .  The  two  t ime-on  task  measures  were  
combined  in to  a  s ing le  score  for  each  s tudent  and  y i e lded  the  percentage  
o f  t ime-on- task  for  the  s tudent .  In  cod ing  on- task  and  o f f - task  behav ior  
the  observers  would  have  to  care fu l ly  moni tor  the  behav ior  be ing  exh ib­
i t ed  by  the  subjec t  and  cons ider  the  age  l eve l  o f  that  subjec t .  
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Genera l ly ,  on- task  behav ior  would  be  behav ior  dur ing  which  a  s tudent  
i s  a t tending  to  academic  mat ters  or  task ' s .  There  would  be  the  absence  o f  
soc ia l i z ing ,  day  dreaming ,  doodl ing ,  or  o ther  such  behav ior .  On- task  
behav ior ,  however ,  i s  more  eas i ly  de termined  for  pr imary  age  s tudents  
because  when  they  are  o f f - task  i t  i s  so  apparent .  Older  s tudents  have  
the  necessary  sophi s t i ca t ion  to  appear  on- task  ye t ,  menta l ly ,  be  com­
p le te ly  apart  f rom the  task .  
Anderson  pos tu la ted  that  i f  no  as soc ia t iona l  re la t ionsh ip  ex i s ted  
between  the  cr i t i ca l  var iab les ,  t ime-on- task  and  ach ievement ,  there  cou ld  
be  no  as soc ia t iona l  re la t ionsh ip  between  the  o ther  var iab les  inherent  
in  the  mode l .  Further ,  he  pos tu la ted  that  i f  the  as soc ia t iona l  re la t ion­
sh ips  d id  not  ex i s t  be tween  a l l  var iab les  in  the  mode l  i t  would  be  use ­
l e s s  to  conduct  an  exper imenta l  s tudy  to  t e s t  for  causa l  e f f ec t s  o f  
manipula ted  var iab les .  
Anderson ' s  natura l i s t i c  s tudy  examined  the  re la t ionsh ip  between  the  
cr i t i ca l  var iab les  o f  t ime-on- task  and  ach ievement .  The  samples  were  
taken  from two  mathemat ics  c las ses  a t  two  d i f f erent  grade  l eve l s  in  a  
jun ior  h igh  schoo l .  The  schoo l  was  located  in  a  middle  c las s  suburb  o f  a  
midwes tern  metropo l i tan  area .  One  sample  cons i s ted  o f  27  s tudents  in  a  
seventh-grade  ar i thmet ic  c lassroom and the  second  sample  cons i s ted  o f  28  
s tudents  in  a  n inth-grade  a lgebra  c lassroom.  The  two  c lassrooms  were  
chosen  randomly  from a l l  o f  the  seventh  and  n in th  grade  c las ses  in  the  
jun ior  h igh  schoo l .  
The  s ix -day  natura l i s t i c  s tudy  u t i l i zed  the  same procedure  for  both  
the  a lgebra  and  ar i thmet ic  c lassrooms .  To  de termine  each  s tudent ' s  entry  
l eve l  in  ar i thmet ic ,  ach ievement  scores  on  teacher -made  t e s t s  g iven  pr ior  
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Co the  s tudy  were  summarized  and  used  as  a  measure  o f  cogn i t ive  entry  
behav ior .  On the  f i r s t  day  o f  the  s tudy  each  s tudent  was  admin i s tered  a  
pre tes t  in  mathemat ics .  On the  second  day  o f  the  s tudy ,  to  de termine  how 
each  s tudent  f e l t  about  h i s  mathemat ica l  ab i l i ty ,  a  math  se l f - concept  
inventory  ( to  de termine  a  measure  o f  a f fec t ive  entry  character i s t i c s )  was  
g iven  to  each  s tudent .  Each  s tudent  was  a l so  asked  to  g ive  h i s  percep­
t ion  o f  the  t eacher ' s  ins truct iona l  ab i l i ty  by  comple t ing  a  ques t ionna ire  
which  asked  about  how we l l  the  t eacher  exp la ined  the  math  concepts  to  the  
s tudent  and  how o f ten  a  s tudent  was  rewarded  for  correc t  responses .  On 
the  th ird ,  fourth ,  and  f i f th  days  o f  the  s tudy  s tudents  were  observed  in  
the  c lassroom dur ing  approx imate ly  twenty  minutes  o f  t eacher  presenta t ion  
and  approx imate ly  th ir ty  minutes  o f  sea twork  for  the  purpose  o f  ga ther ing  
a  t ime-on- task  compos i te  for  each  s tudent .  On the  la s t  day  o f  the  s tudy  
the  pre tes t  was  readmini s tered  as  a  pos t te s t  to  each  s tudent .  
The  resu l t s  o f  Anderson ' s  natura l i s t i c  s tudy  demonstrated  that  there  
was  an  as soc ia t iona l  l ink  between  the  components  o f  the  mode l .  He  con­
c luded  that  there  was  a  h igh  assoc ia t iona l  re la t ionsh ip  between  t ime-on-
task  and  ach ievement  for  the  27  s tudents  in  the  ar i thmet ic  sample  ( r=  .59 )  
and  for  the  28  subjec t s  in  the  a lgebra  sample  ( r=  .62 ) .  Having  found  th i s  
re la t ionsh ip  between  t ime-on- task  and  ach ievement ,  Anderson  sought  to  
de termine  what  in f luence  the  antecedent  var iab les  had  on  t ime-on- task .  
He  found  that  the  three  antecedent  var iab les  were  not  s ign i f i cant ly  
re la ted  to  t ime-on- task  for  the  ar i thmet ic  sample  (R= .38 )  but  for  the  
a lgebra  sample  there  was  a  s ign i f i cant  re la t ionsh ip  (R= .68 ) .  The  ante ­
cedent  var iab le  o f  qua l i ty  o f  ins truct ion  was  found  to  have  the  l eas t  
amount  o f  s ign i f i cance  in  each  sample  (ar i thmet ic ,  r=  .14 ,  a lgebra ,  
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r=  .30 ) .  Anderson ' s  natura l i s t i c  s tudy  d id  e s tab l i sh  that  the  antecedent  
var iab les  accounted  for  from approx imate ly  15% (ar i thmet ic )  to  50% (a lge ­
bra)  o f  the  var ia t ion  in  t ime-on- task .  With  t ime-on- task  be ing  the  
centra l  var iab le  in  Anderson ' s  mode l ,  and  wi th  the  antecedent  var iab les  
exp la in ing ,  in  each  case ,  l e s s  than  50% o f  the  var ia t ion  in  t ime-on- task ,  
these  f ind ings  do  not  adequate ly  show that  the  antecedent  var iab les  had  
an  in f luence  on  t ime-on- task .  I f  any  ga ins  in  ach ievement  are  a t tr ibuted  
to  an  increase  in  t ime-on- task  then  i t  must  be  cons idered  that  some  o ther  
antecedent  var iab les  a l so  had  a  causa l  e f f ec t  on  t ime-on- task .  
Anderson ' s  natura l i s t i c  s tudy  subs tant ia ted  the  c la im o f  t ime-and-
learn ing  theory ,  that  i s ,  that  there  i s  a  pos i t ive  re la t ionsh ip  between  
t ime  and  l earn ing .  He  then  proceeded  to  examine  the  causa l  mechanisms  
under ly ing  the  re la t ionsh ip  by  conduct ing  an  exper imenta l  s tudy .  
Anderson  hypothes ized  that  most  s tudents ,  i f  g iven  enough  t ime  and  
he lp ,  cou ld  l earn  var ious  types  o f  subjec t  mat ter  to  a  re la t ive ly  h igh  
l eve l  o f  competence .  He  sugges ted  that  he lp  cou ld  come in  the  form o f  
master ing  content  in  a  sequence  o f  l earn ing  tasks  to  a  prese t  cr i t er ion  
as  preparat ion  for  l earn ing  a  f ina l  or  cr i t i ca l  task .  Thi s  i s  to  say  
that  in  a  sequence  o f  s ix  tasks ,  the  f i r s t  f ive  would  be  preparatory  for  
the  s ix th .  He  argues  that  in  such  a  sequence ,  s tudents  would  spend  
approx imate ly  the  same amount  o f  t ime-on- task  to  a t ta in  a  cr i t er ion  l eve l  
on  the  cr i t i ca l  s ix th  task  desp i te  the ir  d i f f erences  in  ab i l i ty .  
Anderson  conceded  that  s tudents  who  spend  a  l e s ser  percentage  o f  the  
a l located  t ime  for  a  cr i t i ca l  task  engaged  in  l earn ing  wi l l  need  more  
e lapsed  t ime  to  spend  the  necessary  amount  o f  t ime-on- task  to  reach  a  
cr i t er ion  l eve l .  The  amount  o f  t ime  needed  (Carro l l ,  1963)  would  be  
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spec i f i c  to  each  s tudent .  Thi s  pos tu la te  serves  as  the  bas i s  for  
Anderson ' s  inves t iga t ion  o f  the  causa l  re la t ionsh ip  between  t ime-on- task  
and  ach ievement .  
To  inves t iga te  the  causa l  re la t ionsh ip  between  the  antecedent  
var iab les  and  t ime-on- task ,  Anderson  hypothes ized  that  s tudents  for  whom 
the  antecedent  var iab les  were  h igher  ( regard less  as  to  whether  the  
increased  qua l i ty  res ted  wi th  the  t eacher  or  the  s tudent )  would  spend  
greater  percentages  o f  t ime-on- task  and  greater  ga ins  in  ach ievement  
would  be  ev ident .  These  antecedent  var iab les ,  accord ing  to  Anderson ,  
would  have  a  co l l ec t ive  and  separate  e f f ec t  on  t ime-on- task  and  
ach ievement .  
Anderson ' s  f ina l  inves t iga t ion  o f  causa l  e f f ec t  covered  mastery  
l earn ing  and  t ime .  He  hypothes ized  that  mastery  l earn ing  s tra teg ies  
would  prov ide  a  be t ter  qua l i ty  o f  ins truct ion  than  convent iona l  s t ra te ­
g ie s ;  they  would  cause  s tudents  to  spend  a  greater  percentage  o f  the ir  
t ime-on- task ,and  have  l e s s  e lapsed  t ime  on  a  cr i t i ca l  task .  
In  h i s  exper imenta l  s tudy  the  sample  cons i s ted  o f  three  c las ses  (o f  
26 ,  27 ,  and  29  s tudents  each)  o f  e ighth-grade  math  s tudents .  The  
s tudents  and  treatment  were  randomly  as s igned  to  the  c las ses .  Treatment  
cons i s ted  o f  a  three -uni t  sequence  o f  programmed mater ia l  in  matr ix  
ar i thmet ic  taught  under  two  d i f f erent  s t ra teg ies .  The  f i r s t  two  c las ses  
used  mastery  l earn ing  s tra teg ies  (one  c las s  hav ing  a  prese t  cr i t er ion  
l eve l  o f  85% for  mastery  and  the  o ther  c las s  a  prese t  cr i t er ion  l eve l  o f  
75% for  mastery) .  The  th ird  c lass  used  a  more  convent iona l  t each ing /  
l earn ing  s tra tegy .  The  bas ic  d i f f erence  between  the  ins truct iona l  
methods  o f  the  groups  was  that  the  s tudents  in  the  mastery  l earn ing  
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c lasses  were  g iven  addi t iona l  t ime  and  he lp  to  obta in  the  prese t  cr i t e ­
r ion  l eve l  whi l e  s tudents  in  the  convent iona l  c las sroom were  not  g iven  
the  addi t iona l  t ime  or  he lp ,  nor  were  they  required  to  obta in  a  prese t  
cr i t er ion  l eve l  (Anderson ,  1973) .  
Cogni t ive  entry  behav ior  was  measured  by  a  score  on  the  Lorge-
Thorndike  In te l l igence  t e s t  and  by  the  s tudent ' s  ach ievement  on  a  pr ior  
task  in  the  program.  Af fec t ive  entry  character i s t i c s  were  measured  by  
the  s tudent ' s  score  on  a  math  se l f - concept  inventory  and  by  the  s tudent ' s  
response  to  a  ques t ion  about  how in teres t ing  the  next  task  in  the  ser ie s  
would  be  based  on  the ir  exper ience  wi th  the  pr ior  task .  A summat ive  
pre tes t  and  the  math  se l f - concept  inventory  were  admin i s tered  to  the  
s tudents  pr ior  to  the  beg inn ing  o f  the  exper iment .  The  s tudents  in  th i s  
s tudy  comple ted  a  programmed bookle t  o f  math  ins truct ion .  Fo l lowing  the  
comple t ion  o f  the  programmed bookle t  the  s tudents  took  a  format ive  t e s t  
to  de termine  the ir  ach ievement  on  the  programmed mater ia l s .  A t ime  was  
recorded  for  the ir  work  on  th i s  bookle t  and  the  format ive  t e s t .  The  
s tudents  in  the  mastery  l earn ing  s tra teg ies  who  had  not  obta ined  the  pre ­
se t  cr i t er ion  l eve l  (85% for  mastery  or  75% for  mastery)  were  g iven  
rev iew mater ia l s  and  subsequent ly  tu tor ia l  s erv ice  ( i f  they  needed  i t )  to  
obta in  the  prese t  cr i t er ion  l eve l .  Thus ,  a l l  s tudents  had  an  or ig ina l  
amount  o f  t ime , to  comple te  the  programmed mater ia l s  and  format ive  t e s t .  
Only  mastery  l earn ing  s tudents  who  d id  not  reach  cr i t er ion  l eve l  in i t ia l ­
ly  had  addi t iona l  t ime  and/or  he lp .  The  sum o f  these  amounts  o f  t ime  
cons t i tu ted  the  to ta l  amount  o f  t ime-on- task  for  each  s tudent .  At  the  
end  o f  the  exper iment  each  s tudent  was  readmini s tered  the  summat ive  
examinat ion  as  a  pos t  t e s t  measure .  
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Anderson  ana lyzed  these  data  from the  exper imenta l  s tudy  by  
inves t iga t ing  the  as soc ia t iona l  re la t ionsh ip  between  the  cr i t i ca l  var i ­
ab les  o f  the  mode l  for  the  to ta l  sample  o f  82  s tudents  and  a l so  
separate ly  for  the  27  s tudents  in  the  convent iona l  c las sroom.  He  sup­
ported  h i s  f ind ings  from the  natura l i s t i c  s tudy  by  f ind ing  an  assoc ia t iona l  
re la t ionsh ip  between  t ime-on- task  and  ach ievement .  T ime-on- task  
exp la ined  approx imate ly  40% ( r= .66)  o f  the  var iab i l i ty  in  ach ievement  
for  the  27  s tudents  in  the  convent iona l  c las sroom and  approx imate ly  44% 
( r=  .58 )  o f  the  var iab i l i ty  for  the  82  s tudents  in  the  to ta l  sample .  He  '  
a l so  found  that  the  antecedent  var iab les  had  an  in f luence  on  t ime-on-
task  in  th i s  exper imenta l  s tudy .  Antecedent  var iab les  exp la ined  32% 
o f  the  var iab i l i ty  o f  t ime-on- task .  Separate ly  each  antecedent  
var iab le  ( cogni t ive  entry  behav iors ,  r  =  . 52 ;  e f f ec t ive  
entry  c l iarac ter i s t i c s ,  r=  .35 ;  and  qua l i ty  o f  ins truct ion ,  5=  .50 )  was  
s ign i f i cant ly  re la ted  to  the  var iab le  o f  t ime-on- task .  These  f ind ings  o f  
a s soc ia t iona l  re la t ionsh ips  from the  exper imenta l  s tudy  supported  the  
f ind ing  o f  the  natura l i s t i c  s tudy .  Anderson  then  inves t iga ted  the  causa l  
e f f ec t  o f  the  var iab le  o f  the  mode l  on  ach ievement .  
To  inves t iga te  the  causa l  re la t ionsh ip  between  t ime-on- task  and  
ach ievement  Anderson  observed  the  amount  o f  t ime-on- task  necessary  to  
reach  a  cr i t er ion  l eve l  by  three  d i f f erent  groups  o f  l earners  over  the  
three  l earn ing  tasks .  Anderson  chose  three  groups  as  fo l lows:  Group One  
cons i s ted  o f  s tudents  in  the  convent iona l  and  75% mastery  l earn ing  
c lasses  who  ach ieved  80% or  more  on  the  format ive  t e s t  for  a l l  un i t s  the  
f i r s t  t ime  they  were  taken;  Group Two cons i s ted  o f  s tudents  in  the  85% 
mastery  l earn ing  c lasses  who  scored  80% or  h igher  on  the  format ive  t e s t  
for  Uni t  Three  the  f i r s t  t ime  i t  was  taken  ( these  s tudents  d id  not  neces ­
sar i ly  score  80% or  above  in  the  in i t ia l  amount  o f  t ime  on  a l l  three  
un i t s ) ;  and  Group Three  cons i s ted  o f  s tudents  in  the  85% mastery  l earn ing  
group  who  required  addi t iona l  t ime  or  he lp  on  Uni t  Three .  
Anderson  found  no  s ign i f i cant  d i f f erence  between  the  mean  t ime-on-
task  for  Groups  One  and  Two in  e i ther  Uni t  One  or  Two.  However ,  there  
was  a  s ign i f i cant  d i f f erence  be tween  the  mean  t ime-on- task  o f  Groups  One  
and  Two and  that  o f  Group Three  in  the  f i r s t  two  un i t s .  The  magni tude  o f  
s ign i f i cance  decreased  in  Uni t  Two—an ind ica t ion  that  the  mean  t ime-on-
task  o f  the  three  groups  was  becoming  l e s s  var iab le .  On the  th ird  un i t  
there  were  no  s ign i f i cances  be tween  the  three  groups .  Each  group  needed  
approx imate ly  the  same amount  o f  t ime-on- task  to  l earn  the  mater ia l s  to  
the  prese t  cr i t er ion  l eve l .  These  f ind ings  supported  Anderson ' s  
hypothes i s  that  l earn ing  a  sequence  o f  preparatory  tasks  to  a  prese t  
cr i t er ion  l eve l  would  insure  s tudents  o f  d i f f erent  ab i l i ty  l eve l s  to  
l earn  a  cr i t er ion  task  us ing  the  approx imate ly  same  amount  o f  t ime-on-
task .  
To  inves t iga te  the  causa l  e f f ec t  be tween  the  antecedent  var iab les  
and  t ime-on- task ,  Anderson  examined  the  means  and  s tandard  dev ia t ion  o f  
the three c lasses  (two mastery and one conventional) on percentage of  time-
on- task  and  or ig ina l  percentage  correc t  on  the  cr i t i ca l  task  (Uni t  Three ) .  
Anderson  had  e s tab l i shed  that  the  three  c las ses  were  ex tremely  
s imi lar  in  genera l  menta l  ab i l i ty  and  per formance  on  the  f i r s t  o f  the  
three  un i t s .  Thus ,  the ir  cogn i t ive  entry  behav iors  were  not  s ign i f i cant ­
ly  d i f f erent .  The  three  c las ses  d id  not  d i f f er  s ign i f i cant ly  on  
a f fec t ive  entry  character i s t i c s  e i ther .  The  on ly  d i f f erence  in  the  three  
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c lasses ,  among  the  antecedent  var iab les ,  was  in  the  qua l i ty  o f  ins truc­
t ion .  Reca l l  that  Anderson  made  the  assumpt ion  that  the  mastery  l earn ing  
s tra tegy  was  a  be t ter  method  o f  ins truct ion  than  convent iona l  l earn ing  
s tra tegy .  Thi s ,  then ,  was  the  on ly  antecedent  var iab le  manipula ted .  
When Anderson  looked  a t  the  causa l  e f f ec t s  o f  manipula t ing  the  
antecedent  var iab le  o f  qua l i ty  o f  ins truct ion  on  t ime-on- task ,  he  found  
that  in  the  convent iona l  c las s  both  the  percentage  o f  t ime-on- task  and  the  
percentage  o f  correc t  responses  on  un i t  format ive  t e s t s  decreased  over  the  
ent i re  sequence  o f  the  three  un i t s .  Converse ly ,  he  found  that  in  the  85% •  
mas tery  l earn ing  c lasses  both  the  percentage  o f  t ime-on- task  and  the  percentage  
o f  correc t  responses  increased  over  the  sequence  o f  the  three  un i t s .  The  
combined  resu l t s  o f  the  two  mastery  l earn ing  c lasses ,  when  compared  wi th  
the  resu l t  o f  the  convent iona l  c las s  on  percentage  o f  t ime-on- task  and  
or ig ina l  percentage  correc t ,  showed  the  same resu l t s .  There  was  a  s ign i f i ­
cant  d i f f erence  between  percentage  o f  t ime-on- task  and  the  percentage  o f  
correc t  responses  for  s tudents  in  mastery  l earn ing  c lasses  over  s tudents  
in  convent iona l  l earn ing  c lasses .  He  conc luded  from these  f ind ings  that  
there  i s  a  causa l  re la t ionsh ip  between  the  antecedent  var iab le  o f  qua l i ty  
o f  ins truct ion  and  t ime-on- task  and  ach ievement .  
Anderson  cont inued  wi th  a  separate  examinat ion  o f  the  e f f ec t s  o f  the  
antecedent  var iab les  on  t ime-on- task  and  ach ievement .  He  found  that  
s tudents  wi th  h igh  cogni t ive  entry  behav iors ,  regard less  a s  to  what  c las s  
they  were  in ,  had  a  h igh  percentage  o f  t ime-on- task  and  or ig ina l  percentage  
correc t  across  the  three  un i t s .  Thi s  was  not  the  case  for  the  antecedent  
var iab le  o f  a f fec t ive  entry  character i s t i c s .  There  was  no  s ign i f i cant  
d i f f erence  between  percentage  o f  t ime-on- task  and  or ig ina l  percentage  
correc t  for  s tudents  o f  h igh  and  low in teres t  in  math .  
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Anderson  (1973)  summarized  h i s  s tud ies  wi th  th i s  s ta tement :  
The  ev idence  sugges t s  that  t ime-on- task  i s  a  s ign i f i cant  var iab le  in  
schoo l  l earn ing;  that  i t  i s  re la ted  to ,  and  a f fec ted  by  a l t erab le ,  
l earnable ,  and  s i tuat ion  spec i f i c  antecedent  var iab les ,  and  f ina l ly ,  
that  i t  i s  re la ted  to ,  and  a f fec t s ,  s tudent  ach ievement .  (p .  102)  
Jacobson  (1980)  reported  on  a  natura l i s t i c  s tudy  that  a t tempted  to  
f ind  out  i f  s tudents  who  spent  more  t ime  in  read ing  and  mathemat ics  
c las ses  exh ib i ted  greater  ga ins  in  read ing  and  mathemat ics  ach ievement  
than  those  who  spent  l e s s  t ime  in  those  c las ses .  Jacobson  a l so  ques ­
t ioned  whether  the  qua l i ty  o f  t ime  which  a  s tudent  spent  on  a  subjec t  had  
an  a f fec t  on  ach ievement  ga ins .  Jacobson' s  work  was  heav i ly  in f luenced  
by  the  theore t i ca l  mode l s  o f  Carro l l  (1963)  and  Har inschfeger  and  Wi ley  
(1976) .  
Thi s  s tudy ,  conducted  dur ing  the  1978-79  schoo l  year ,  u t i l i zed  a  
pre tes t -pos t te s t  des ign  wi th  t ime-on- task  data  be ing  co l l ec ted  dur ing  the  
in ter im.  The  sample  in  th i s  s tudy  cons i s ted  o f  200  th ird  grade  s tudents  
enro l l ed  in  three  e l ementary  schoo l s .  The  schoo l s  were  s e l ec ted  which  
had  d i f f er ing  demographies  ( soc ioeconomic  s ta tus ,  urban  area ,  rura l  
area)  and  each  purported  to  ind iv idua l i ze  ins truct ion .  In i t ia l  ach ieve ­
ment  data  were  gathered  from an  ach ievement  t e s t  admin i s tered  the  year  
pr ior  to  the  observat ion  year  and  from a  pos t te s t  which  was  admin i s tered  
a t  the  end  o f  the  schoo l  year .  The  d i f f erence  between  the  two  der ived  
t e s t  scores  was  recorded  as  ach ievement  ga in  in  read ing  and  math .  The  
researchers  ca lcu la ted  the  amount  o f  t ime  that  was  a l located  to  read ing  
and  math  per  schoo l ;  observed  each  c las s  to  de termine  the  t ime-on- task  
percentage  for  each  s tudent ,  and  the  amount  o f  t eacher  t ime  (d irec t  
ins truct ion)  contr ibuted  to  s tudents  by  each  t eacher .  
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Jacobson  found  that  there  was  a  s ta t i s t i ca l ly  s ign i f i cant  d i f f erence  
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between  the  amount  o f  ins truct iona l  t ime  a l located  to  read ing  and  math  by  
each  schoo l .  The  average  read ing  c las s  l ength  in  minutes  per  c lay  for  
Schoo l  One  was  57 .2 ;  for  Schoo l  Two,  71 .0 ;  and  for  Schoo l  Three ,  64 .8 .  
For  math  ins truct ion  the  average  c las s  l ength  per  day  for  Schoo l  One  was  
63 .3  minutes ;  for  Schoo l  Two,  44 .9  minutes ;  and  for  Schoo l  Three ,  45 .5  
minutes .  Jacobson  supported  ear l i er  research  f ind ings  o f  Harni schfeger  
and  Wi ley  (1976)  that  there  was  a  wide  var ia t ion  in  the  quant i ty  
schoo l ing  ava i lab le  to  ind iv idua l s .  
Jacobson  a l so  inves t iga ted  s tudent  use  o f  t ime  (Carro l l ,  1963)  and  
the  amount  o f  d irec t  ins truct ion  (Ber l iner  & Rosensh ine ,  1977)  in  the  
schoo l s .  He  found  s ign i f i cant  d i f f erences  in  the  percentage  o f  t ime-on- task  
o f  s tudents  in  the  three  schoo l s .  Schoo l  One  had  a  mean  percentage  o f  
t ime-on- task  in  read ing  o f  76 .4  ( that  i s ,  43 .7  minutes ) ;  Schoo l  Two,  a  
mean  percentage  o f  66 .4  ( that  i s ,  47 .0  minutes ;  and  Schoo l  Three ,  a  mean  
percentage  o f  70 .1  ( that  i s ,  45 .4  minutes ) .  When Jacobson  ana lyzed  these  
data  by  read ing  ab i l i ty  l eve l s  he  found  that  h igh  ab i l i ty  s tudents  spent  
the  greates t  percentage  o f  t ime-on- task  (70 .1%)  and  low ab i l i ty  s tudents  the  
l eas t  percentage  o f  t ime-on- task  (68 .8%) .  These  d i f f erences  are  not  o f  
great  magni tude;  however ,  i t  i s  noteworthy  that  s tudents  o f  lower  ab i l i ty  
rece ived  the  greates t  amount  o f  t eacher  t ime  (d irec t  contac t  wi th  the  
t eacher  in  a  one- to -one ,  smal l  group ,  or  large  group  s i tuat ion) .  In tu i ­
t ive ly ,  i t  seems  that  the  smal l  d i f f erence  in  the  percentage  o f  t ime-on- task  
(1 .3%)  be tween  h igh  and  low ab i l i ty  s tudents  i s  a  d irec t  resu l t  o f  the  
greater  percentage  o f  t eacher  t ime  g iven  to  the  lower  ab i l i ty  s tudents .  
Higher  ab i l i ty  s tudents  had  the  l eas t  amount  o f  t eacher  t ime .  These  
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amounts  o f  t eacher  t ime ,  l ike  a l located  t ime  and  t ime-on- task ,  var ied  
s ign i f i cant ly  by  schoo l s .  The  same  resu l t s  were  found  for  s tudents  in  
the  math  subjec t  area .  
Jacobson  a l so  inves t iga ted  the  re la t ionsh ip  between  the  amount  o f  
t ime  spent  in  read ing  and  math  and  ach ievement  ga ins .  Reading  scores  
were  reported  as  sca le  score  ga ins .  The  s tudents  in  read ing  showed  a  
ga in  o f  10 .5  sca le  score  po int s  and  the  s tudents  in  math  a  ga in  o f  12 .1  
sca le  score  po int s .  S tudents  wi th  lower  ab i l i ty  had  more  ga ins  in  
read ing  (11 .58  sca le  score  po int s )  than  s tudents  o f  h igher  and  average  
ab i l i ty .  Reca l l  that  these  s tudents  a l so  rece ived  more  t eacher -d irec ted  
ins truct ion .  Converse ly ,  s tudents  wi th  h igher  ab i l i ty  had  more  ach ieve ­
ment  ga ins  (12 .96  sca le  score  po int s )  in  math  than  o ther  s tudents .  
Achievement  ga ins  in  read ing  and  math  were  s ign i f i cant ly  d i f f erent  by  
schoo l s  and  Schoo l  One ,  which  had  the  greates t  percentage  o f  t ime-on- task  
in  read ing  and  math ,  had  the  greates t  amount  o f  ach ievement  ga in  (12 .0  
sca le  score  po int s  for  read ing  and  14 .7  sca le  score  po int s  for  math) .  
Jacobson' s  f ind ings  supported  the  pos tu la tes  that  t ime-on- task  has  a  
pos i t ive  re la t ionsh ip  to  s tudent  ach ievement .  He  corroborated  the  f ind­
ings  o f  Anderson  (1973)  that  h igher  ab i l i ty  s tudents  spend  more  t ime-on-
task  than  lower  ab i l i ty  s tudents .  He  a l so  supported  the  pos i t ion  o f  
Ber l iner  ( see  Note  2 )  that  lower  ab i l i ty  s tudents  benef i t  more  f rom 
teacher  d irec ted  ins truct ion .  Jacobson  conc luded  that  the  resu l t s  o f  h i s  
s tudy  were  re la ted  to  and  had  impl ica t ion  for  the  schedul ing  o f  s tudent  
t ime  in  e l ementary  schoo l s .  He  wrote :  
t eachers ,  admin i s tra tors  and  schoo l  boards  should  pay  c lose  a t ten­
t ion  to  unused  schoo l  t ime  . . .  in  re la t ionsh ip  to  the  amount  o f  
ac tua l  ins truct iona l  t ime  ava i lab le  to  s tudents  (a l located  t ime)  
. . . .  the  great  amount  o f  t rans i t ion  t ime ,  preparat ion  t ime ,  and  
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other  forms  o f  process  behav ior  which  d i s trac t  from the  ac tua l  
ins truct iona l  t ime  take  away  from the  a f fec t ive  use  o f  t ime  dur ing  
the  schoo l  year .  (p .  157)  
. l acobson 1 s  natura l i s t i c  s tudy ,  un l ike  Anderson ' s  natura l i s t i c  s tudy ,  
was  a  summary  o f  ongo ing  ac t iv i t i e s  in  three  schoo l s .  There  was  no  
a t tempt  to  a l t er  the  cr i t i ca l  var iab le  o f  t ime-on- task ,  but  ra ther  to  
report  on  the  re la t ionsh ip  o f  t ime  a l located  and  the  use  o f  t ime  in  the  
schoo l s .  Thi s  researcher  cons iders  the  s tudy  a  demonstrat ion  that  ade­
quate  t ime  a l locat ions  are  necessary  prerequis i t e s  to  e f f ec t ive  use  o f  
t ime  and  increase  percentage  o f  t ime-on- task .  Jacobson' s  s tudy  adequate -  " 
l y  po int s  out  that  schedul ing  procedures  must  take  in to  cons iderat ion  the  
need  to  p lan  for  t rans i t ion  and  manager ia l  t ime ,  
Kies l ing  (1978)  reported  on  a  s tudy  that  inves t iga ted  the  re la t ion­
sh ip  between  a  s tudent ' s  read ing  per formance  and  the  amount  o f  
ins truct iona l  t ime  ( spent  on  vary ing  modes  o f  read ing  ins truct ion) .  Thi s  
s tudy  inves t iga ted  the  t ime  a l located  for  l earn ing  (Carro l l ,  1963)  
as suming  that  the  qua l i ty  o f  ins truct ion  was  un i form among  the  ins truc­
tors  or  that  the  d i f f erences  var ied  randomly .  
Kies l ing  had  f ive  major  concerns  in  h i s  research  e f for t :  
1 .  The  a l locat ion  o f  resources  ( t ime)  to  s tudents  o f  d i f f erent  
ab i l i ty  l eve l s  
2 .  The  e f f ec t iveness  o f  ins truct ion  accord ing  to  the  d i f f erent  
s i zes  o f  ins truct iona l  groups  
3 .  The  e f f ec t iveness  o f  var ious  types  o f  ins truct ion  accord ing  to  
the  ach ievement  l eve l  o f  s tudents  
A.  The  shape  o f  the  funct iona l  re la t ionsh ips  that  ex i s t  be tween  
ins truct iona l  t ime  and  read ing  per formance  accord ing  to  s tudent  
ab i l i ty  l eve l  and  to  type  o f  ins truct ion  
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5 .  The  e f f ec t iveness  o f  a  loca l ly  produced  cr i t er ion-re ferenced  
ins trument  as  opposed  to  more  wide ly  used  norm-re ferenced  t e s t s  
The  . subjec t s  in  th i s  s tudy  were  approx imate ly  2 ,400  e l ementary  
s tudents  (grades  four ,  f i ve ,  and  s ix )  in  four  New York  S ta te  schoo l  d i s ­
t r i c t s .  The  to ta l  sample  a t  the  beg inn ing  o f  the  s tudy  cons i s ted  o f  
approx imate ly  5 ,877  subjec t s .  The  sample  morta l i ty  inc luded  the  lo s s  o f  
what  was  or ig ina l ly  a  f i f th  schoo l  d i s tr i c t  and  about  600  o ther  cases  in  
the  o ther  four  schoo l  d i s tr i c t s .  Kies l ing  be l i eved  that  the  large  
sample ,  even  though  i t  was  not  randomly  s e l ec ted  probably  was  an  adequate -
representa t ion  o f  popula t ion .  The  subjec t s  were  s t ra t i f i ed  by  read ing  
ab i l i ty  for  ana lyz ing  resu l t s  and  not  required  to  be  representa t ive  o f  
a l l  s tudents  in  the  popula t ion .  One  would  t end  to  agree  wi th  Kies l ing ' s  
c la im of  a  nonbiased  sample .  
A  pre tes t -pos t te s t  des ign  was  used  and  the  s tudents  were  admin i s ­
tered  a  norm-re ferenced  and  a  cr i t er ion-re ferenced  t e s t  as  a  pre tes t  in  
February  and  the  same ins truments  a s  pos t te s t s  in  May.  The  Ca l i forn ia  
Achievement  Tes t  was  the  norm-re ferenced  ins trument  and  the  cr i t er ion-
re ferenced  ins trument  was  dev i sed  loca l ly  by  the  schoo l  d i s tr i c t .  
Dur ing  the  s tudy  the  s tudents  were  admin i s tered  a  ser ie s  o f  cr i t er ion-
re ferenced  t e s t s  so  that  cont inuous  moni tor ing  and  feedback  cou ld  be  done .  
Ins truct iona l  t ime  in  the  s tudy  was  descr ibed  by  type  o f  ins tructor  
(c lassroom teacher ,  read ing  spec ia l i s t ,  paraprofess iona l )  and  mode  o f  
ins truct ion  (whole  group  ins truct ion ,  smal l  group  ins truct ion ,  ind iv idu­
a l i zed  ins truct ion  and  ind iv idua l  he lp ) .  Regress ion  ana lys i s  was  used  to  
ana lyze  the  data  and  the  data  were  examined  for  l inear  re la t ionsh ips  
between  ins truct iona l  t ime  and  ach ievement  as  we l l  a s  curv i l inear  
re la t ionsh ips  that  would  resu l t  from sa turat ion .  
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Regarding  the  a l locat ion  o f  ins truct iona l  t ime  to  s tudent  ab i l i ty  
groups  Kies l ing  (1978)  found  that  the  greates t  amount  o f  t ime  was  a l lo ­
cated  to  the  lowes t  ab i l i ty  s tudents  ( s tudents  two  and  three  l eve l s  
be low grade  l eve l ) .  These  f ind ings  were  ident i ca l  to  those  o f  Jacobson  
(1980) .  However ,  Kies l ing  seems  to  have  character ized  these  s tudents  as  
be ing  s tudents  o f  low academic  ab i l i ty  in  genera l  ra ther  than  jus t  be ing  
"behind"  in  read ing .  Thi s  d i s t inc t ion  should  have  been  made  a s  i t  i s  
not  uncommon for  s tudents  o f  average  ab i l i ty  to  have  a  lag  in  read ing  
ab i l i ty .  This  i s  the  premise  on  which  T i t l e  I  Reading  Programs  are  
deve loped;  that  i s ,  that  addi t iona l  t ime  and  ins truct ion  a t  an  appropr i ­
a te  l eve l  can  have  a  compensatory  a f fec t  and  c lose  the  gap  be tween  
genera l  ab i l i ty  and  read ing  ab i l i ty .  Across  the  three  modes  o f  ins truc­
t ion ,  and  compared  wi th  s tudents  a  grade  l eve l  be low,  a t  grade  l eve l  or  a  
grade  l eve l  above ,  these  loxt f  ab i l i ty  s tudents  rece ived  32% o f  the  
ins truct iona l  t ime  a l located .  
In  h i s  ana lys i s  o f  the  e f f ec t iveness  o f  ins truct ion ,  when  compared  
to  the  s i ze  o f  the  ins truct iona l  group ,  Kies l ing  found  that  s l ight ly  l e s s  
than  ha l f  o f  the  s tudents  had  pos i t ive  re la t ionsh ips  be tween  t eacher -
d irec ted  large  or  smal l  group  ins truct ion  and  read ing  per formance .  The  
percentage  o f  s ta t i s t i ca l ly  s ign i f i cant  pos i t ive  re la t ionsh ips  was  con­
s i s t ent ly  greater  for  s tudents  a t  or  be low the  proper  grade  l eve l  for  
both  smal l -group  and  large  group  ins truct ion  wi th  one  except ion;  that  i s ,  
s tudents  a t  the  lowes t  l eve l  had  the  smal l e s t  number  o f  pos i t ive  re la t ion­
sh ips  in  smal l  group  ins truct ion .  Kies l ing ,  aga in ,  does  not  de f ine  " low­
es t  l eve l"  as  be ing  lowes t  read ing  l eve l  or  lowes t  ab i l i ty  l eve l .  However ,  
in  e i ther  s i tuat ion  the  number  o f  the  occurrences  o f  pos i t ive  re la t ionsh ips  
should  be  secondary  to  the  fac t  that  the  pos i t ive  re la t ionsh ips  d id  occur .  
Kies l ing  a l so  found  that  ind iv idua l i zed  ins truct ion  by  spec ia l i s t s  and  
Lho  ind iv idua l  he lp  o f  paraprofess iona]s  was  found  to  be  more  pos i t ive ly  
re la ted  to  read ing  per formance  than  for  smal l  or  large  group  ins truct ion .  
Kies l ing  t e s ted  for  both  l inear  and  curv i l inear  re la t ionsh ips  
be tween  amounts  o f  ins truct iona l  t ime  and  read ing  per formance .  He  con­
c luded  that  the  a f fec t s  o f  addi t iona l  amounts  o f  large  group  ins truct ion  
was  cons tant  and  not  decreas ing .  Thi s  was  not  an  ind ica t ion  o f  a  t rue  
curv i l inear  form because  there  was  not  a  corresponding  decrease  to  the  
r i se  o f  ach ievement  a f ter  i t  reached  i t s  h ighes t  l eve l .  Ins tead ,  and  as  
has  been  po inted  out ,  ach ievement  l eve l s  in  read ing  remained  approx imate ­
ly  cons tant  over  t ime .  When smal l  group  ins truct ion  was  inves t iga ted ,  
Kies l ing  found  a  de f in i t e  l inear  re la t ionsh ip  between  the  amount  o f  
ins truct iona l  t ime  and  read ing  per formance .  
Kies l ing  found  no  support  for  the  hypothes i s  that  s tudents '  
per formance  on  the  cr i t er ion-re ferenced  ins trument  showed  more  cons i s ­
t ent ly  pos i t ive  re la t ionsh ips  to  ins truct iona l  t ime  than  the  resu l t s  on  
norm-re ferenced  t e s t s .  
Wyne  and  S tuck  (1979)  reported  on  a  s tudy  that  a l so  gave  empir ica l  
support  to  the  prev ious ly  descr ibed  theore t i ca l  f rameworks .  They  pos tu­
la ted  a  pos i t ive  re la t ionsh ip  between  t ime  and  ach ievement  and  specu la ted  
that  increased  t ime-on- task  in  read ing  would  increase  read ing  ach ieve ­
ment .  Thi s  exper imenta l  inves t iga t ion  was  conducted  in  two  schoo l s  in  an  
eas tern  North  Caro l ina  c i ty .  One  schoo l  was  a  pr imary  schoo l  (K-3)  
l ocated  in  a  predominant ly  whi te ,  re la t ive ly  a f f luent  area ,  whi l e  the  
o ther  schoo l  was  an  in termedia te  schoo l  (4 -6 )  located  in  a  predominant ly  
b lack ,  economica l ly  depressed  area .  
The  sample  cons i s ted  o f  s tudents  from grades  two ,  three ,  f i ve ,  and  
s ix  o f  the  se l ec ted  schoo l s .  Teachers  were  asked  to  re fer  s tudents  for  
screen ing  who  had  the  ab i l i ty  to  ach ieve  but  were  per forming  we l l  be low 
grade  l eve l  in  read ing  and  had  pers i s tant  c lassroom behav ior  problems  or  
inat tent iveness .  
A l l  subjec t s  were  se l ec ted  us ing  the  fo l lowing  cr i t er ia :  that  they  
had  an  IQ o f  89  or  above  as  de termined  on  the  Short  Form Tes t  o f  
Academic  At t i tude;  that  the ir  ach ievement  on  read ing  was  one  or  more  
grade  l eve l s  beh ind  as  de termined  on  the  Comprehens ive  Tes t  o f  Bas ic  
Sk i l l s ;  and  that  each  had  l e s s  than  50% on- task  behav ior  dur ing  
read ing  ins truct ion  in  the  regu lar  c lassroom as  measured  by  the  
Walker  Observat ion  Sca le .  Thi s  in i t ia l  screen ing  resu l ted  in  a  popula ­
t ion  o f  60  e l ig ib le  s tudents  per  schoo l .  From th i s  popula t ion  the  
s tudents  were  randomly  as s igned  to  be  in  a  t ime-on- task  c lassroom or  a  
compar i son  c lassroom (contro l  group) .  
With  th i s  pre tes t -pos t te s t  contro l  group  des ign  Wyne  and  Stuck  
manipula ted  the  var iab le  o f  t ime-on- task  to  de termine  the  e f f ec t s  that  
an  increase  in  t ime-on- task  would  have  on  read ing  ach ievement .  Anderson  
(1973)  had  a lready  e s tab l i shed  an  assoc ia t iona l  and  causa l  re la t ionsh ip  
between  t ime-on- task  and  ach ievement  us ing  the  subjec t  area  o f  math .  
Wyne  and  S tuck ' s  in tervent ion  procedure ,  a  t ime-on- task  c lassroom,  was  
used  to  a l t er  the  o f f - task  behav ior  o f  the  s tudents  as s igned .  
Ten  subjec t s  in  each  schoo l  were  as s igned  to  the  t ime-on- task  c las s ­
room (a  second  and  th ird  grade  combinat ion  c las s  and  a  f i f th  and  s ix th  
grade  combinat ion  c las s )  and  remained  for  the  morning  for  an  e ight  week  
per iod  o f  t ime .  At  the  same t ime ,  t en  subjec t s  were  as s igned  to  a  
contro l  group  in  the  regu lar  c lassroom.  At  the  end  o f  the  e ight -week  
phase  the  ch i ldren  from the  t ime-on- task  c lassroom re turned  to  the ir  
r e g u l a r  t l . i . s s r o o m  o n  n  F u l l - t i m e  b . ' i s i s  / i n d  t e n  d i f f e r e n t  s t u d e n t s  w e r e  
randomly  as s igned  to  the  t ime-on- task  c lassroom and  to  a  contro l  group  in  
each  schoo l .  Three  separate  e ight -week  in tervent ion  phases  were  con­
ducted  in  both  schoo l s .  
As  a  measure  o f  ach ievement  in  the  s tudy  the  Metropo l i tan  Achieve ­
ment  Tes t  was  used  as  a  pre tes t ,  pos t te s t ,  and  fo l low-up  t e s t  ( fo l low-ups  a t  
e ight  weeks  and  s ix teen  weeks  a f ter  re turn ing  to  the  regu lar  c lassroom) .  
To  compi le  base l ine  data  on  s tudent  t ime-on- task ,  each  subjec t  was  
observed  dur ing  read ing  ins truct ion  in  the  regu lar  c lassroom us ing  the  
Walker  Observat ion  Sca le  for  a  t en  day  per iod  be fore  in tervent ion  began .  
Two o ther  preparatory  tasks  comple ted  pr ior  to  a  s tudent ' s  in tervent ion  
were  an  or ienta t ion  ses s ion  on  the  ru les  and  procedures  o f  the  t ime-on-
task  c lassroom and the  wr i t ing  o f  an  ind iv idua l i zed  program o f  read ing  
ins truct ion  for  each  s tudent  by  the  t ime-on- task  c lassroom teacher .  
In tervent ion  procedures  in  the  t ime-on- task  c lassroom were  organized  
around the  ind iv idua l  ins truct iona l  program for  the  subjec t s .  At  the  
beg inn ing  o f  each  day  the  subjec t s  rece ived  an  ind iv idua l  packet  o f  
as s ignments ,  w i th  ins truct ions  for  comple t ion .  The  bas ic  premise  o f  
t ime-and- learn ing  theory  i s  that  the  amount  o f  t ime  needed  i s  "s tudent  
spec i f i c ."  Carro l l  (1963)  po int s  out  that  when  a  s tudent ' s  ab i l i ty  to  
unders tand  ins truct ion  i s  l e s s  than  opt imal  the  amount  o f  t ime  needed  by  
a  s tudent  i s  l ike ly  to  increase .  The  ab i l i ty  o f  a  s tudent  to  unders tand  
ins truct ion  then  must  be  g iven  cons iderat ion  in  th i s  s tudy  due  to  the  
ind iv idua l i zed  approach  that  i s  used .  
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The  methodo logy  o f  th i s  s tudy  a l so  inc luded  a  pos i t ive  re in forcement  
t echnique  that  was  des igned  to  condi t ion  a t tending  behav ior .  The  fac t  
that  i t  was  used  in  the  t ime-on- task  ( in tervent ion)  c lassroom and not  
wi th  the  compar i son  group  made  the  exper imenta l  env ironment  even  more  
a typ ica l  than  usua l .  These  researchers  should  have  cons idered  us ing  a  
second  exper imenta l  group  to  d i scern  the  e f f ec t s  th i s  behav ior  modi f i ca ­
t ion  technique  had  on  t ime-on- task .  The  procedure  that  was  employed  con­
founded  the  f ind ings  o f  the  s tudy .  
There  was  a  s ign i f i cant  d i f f erence  in  the  read ing  ach ievement  in  the  .  
exper imenta l  and  contro l l ed  groups .  S tudents  in  the  in tervent ion  c lass ­
rooms  a t  both  schoo l s  had  h igher  scores  than  s tudents  in  the  compar i son  
c lassroom.  These  ach ievement  l eve l s  remained  s ign i f i cant  throughout  the  
e ight  week  and  s ix teen  week  fo l low-up  per iods  for  the  s tudents  who  were  
ab le  to  be  inc luded  in  th i s  compar i son .  
The  pred ic t ion  that  s tudents  in  the  t ime-on- task  c lassroom would  
spend  h igher  percentages  o f  t ime-on- task  was  uphe ld .  S tudents  in  the  
t ime-on- task  c lassrooms  had  an  increase  in  mean  t ime-on- task  that  ranged  
from 25% to  85%.  The  increase  in  t ime-on- task  for  s tudents  in  compar i ­
son  groups  ranged  from 25% to  40%.  Throughout  the  fo l low-up  per iod ,  a l l  
s tudents  in  the  s tudy  mainta ined  a  h igher  percentage  o f  t ime-on- task .  
The  increase  in  t ime-on- task  by  s tudents  in  the  contro l  groups  resu l t s  
from a  phenomenon known as  the  "Hawthorne  Ef fec t"  (Roeth l i sberger  & 
D ickson ,  1939) .  The  t eachers  o f  compar i son  group  s tudents  were  s imply  
aware  o f  the  fac t  that  an  e f for t  was  be ing  made  to  increase  read ing  
ach ievement  by  increas ing  t ime-on- task .  
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Wyne and Stuck concluded that  the  f indings  of  their  s tudy gave 
empirical  support  to  Carrol l ' s  (1963)  theoret ical  pos i t ion on the  
re lat ionship between the  t ime variable  and acheivement .  Wyne and Stuck 
c i te  some 200% increase  in  percentage of  t ime-on-task from pre- interven-
t ion to  the  conclus ion of  intervent ion.  These  results  however,  require  
some qual i f icat ions .  Previous  research (Anderson,  1973)  has  establ ished 
that  higher  abi l i ty  students  spend a  greater  amount  of  t ime-on-task than 
lower abi l i ty  students .  The subjects  in  Wyne and Stuck's  experiment  were  
of  average abi l i ty  so  this  must  be  taken into  considerat ion when examin­
ing the  increase  in  percentage of  t ime-on-task.  In  addit ion,  the  
subjects  were  taught  in  homogeneous  groups us ing individual ized methods  
and subjected to  pos i t ive  re inforcement  techniques  to  condit ion attent ive-
ness .  Al l  of  these  factors  certainly  enhanced the  causal  af fect  between 
t ime-on-task and achievement .  
Nevertheless ,  the  Wyne and Stuck study did support  the  theoret ical  
pos i t ion of  an associat ional  and causal  re lat ionship between t ime-on-task 
and learning.  
Summary 
Walberg and Frederick (1982)  have concluded that  "learning i s  
produced in  schools  in  a  context  of  many variables .  One variable  
operat ing i s  t ime—time spent  in  homework,  on a  lesson,  in  a  school  year ,  
or  in  a  l i fet ime of  school ing" (p .  7) .  The t ime models  d iscussed in  this  
chapter  have been helpful  in  organiz ing the  array of  variables  that  may 
explain di f ferences  in  achievement  outcomes.  These  models  have been 
conceptual ly  sound and have been essent ia l  for  guiding the  research for  
causal  re lat ions  between what  happens  in  c lassrooms and what  s tudents  
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learn.  Their  bas ic  premise  has  been that  s tudents  must  be  engaged 
act ive ly  in  the  act  of  learning in  order  to  achieve .  The models  have 
achieved their  purpose  of  explaining the  variat ion in  pupi l  achievement  
as  a  result  of  the  pupi ls '  use  of  instruct ional  t ime.  
Carrol l ' s  (1963)  model  has  served as  the  bas is  for  the  construct ion 
of  other  models  of  t ime and learning.  Carrol l ' s  model  emphasized that  
pupi ls  wi l l  tend to  learn what  they spend t ime trying to  learn and wi l l  
tend not  to  learn what  they do not  spend t ime trying to  learn.  Bloom's  
(1974)  adaptat ion of  the  Carrol l  model  addresses  the  variat ion among 
pupi ls  in  t ime needed to  achieve  a  cr i ter ion level  of  performance.  The 
BTES model  (Fisher  et .  a l .  ,  1978)  has  as  i t s  main construct  academic  
learning t ime (ALT) in  which s tudent  engagement  t ime i s  the  major  
determinent  in  student  achievement .  Final ly  the  model  of  achievement  by 
Harnischfeger  and Wiley  (1976)  considered teacher  and pupi l  t ime to  be  a  
primary resource  in  educat ion and advocated that  pol icy  decis ions  should 
focus  on opt imizing the  a l locat ion of  instruct ional  t ime.  
Each one of  these  models  was  an important  s tep toward understanding 
the  process  of  s tudent  learning within our schools .  Each possessed the  
unique feature  of  re lat ing school  and teacher  characteris t ics  to  achieve­
ment  through the  intervening variable  of  pupi l  pursuit  of  learning ( t ime-
on-task) .  These  four frameworks suggested new research quest ions  
regarding the  way in  which organizat ional  factors  af fect  teacher  act iv i ty  
and the  way the  behaviors  of  the  teachers  within the  c lassroom determine 
s tudent  opportunit ies  to  learn.  
The research quest ions  posed by these  conceptual  frameworks have 
been answered through empirical  research s tudies  that  examine the  
48 
hypothes ized re lat ionships  in  both natural ly  occurring and experimental  
environments .  
S ix  empirical  s tudies  were  examined.  Al l  but  one (Kies l ing)  used a  
d irect  observat ional  technique that  a l lowed the  researcher to  examine 
engaged t ime as  wel l  as  a l located t ime.  In  each model  d iscussed the  
ef fect ive  use  of  t ime by s tudents  (s tudent  engagement)  was  the  crucial  
factor  in  increas ing achievement  gains .  
Anderson (1973)  establ ished associat ional  and causal  re lat ionships  
not  only  between the  amount  of  t ime engaged in  learning ( t ime-on-task)  
and achievement ,  but  a lso  between teacher  and s tudent  characteris t ics  
(antecedent  variables)  and the  amount  of  t ime engaged in  learning.  
An inordinate  amount  of  t ime was devoted to  the  review of  the  
Anderson (1973)  s tudy because  of  i t s  twofold purpose:  (a)  to  establ ish  
that  an associat ional  re lat ionship existed between t ime and learning as  
had been theorized by Carrol l  (1963) ,  Bloom (1974) ,  Harnischfeger  and 
Wiley  (1976) ,  and the  BTES (Fisher  e t  a l . ,  1978);  and (b)  to  establ ish  
that  a  causal  re lat ionship existed between s tudent  and teacher  character­
i s t ics  and t ime-on-task and between t ime-on-task and achievement .  This  
s tudy was considered to  be  the  empirical  guide  for  assess ing and evalu­
at ing other  s tudies  (Jacobson,  1980;  Kies l ing,  1978;  Wyne and Stuck,  
1979)  discussed in  the  review.  
Grader,  Thurlow,  and Ysseldyke (1982)  conducted a  review of  
l i terature  on the  re lat ionship of  engaged t ime ( t ime-on-task)  to  
learning.  Their  review supported the  review of  l i terature  of  the  present  
s tudy.  They wrote:  "studies  of  the  importance of  t ime as  a  variable  in  
learning stem from the  work of  Bloom (1974) ,  Carrol l  (1963) ,  Wiley  and 
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Harnischfeger  (1974)  .  .  .  These  authors  acknowledged that  most  
s tudies  on t ime and achievement  have focused on the  variable  of  engaged 
t ime.  However,  they did not  discount  the  importance of  a l located t ime.  
They point  out  that  s tudies  of  engaged t ime must  re ly  on direct  observa­
t ion to  determine whether  a  s tudent  i s  engaged.  The Beginning Teacher 
Evaluat ion Study (Fisher  ej:  a l .  ,  1978)  was  c i ted as  an example  of  a  major  
d irect  observat ion research ef fort .  The cost  of  this  federal ly  funded 
s tudy was approximately  e ight  mi l l ion dol lars .  Other such s tudies  have 
cost  far  less;  nevertheless ,  there  i s  a  substant ia l  cost  factor  that  
prohibits  the  conduct  of  these  s tudies  in  publ ic  schools  without  funding 
ass is tance .  
The empirical  s tudies  discussed in  the  present  s tudy examined the  
direct ion and s trength of  the  re lat ionship between t ime and learning.  
Each supported the  content ion that  t ime devoted to  school  learning i s  a  
predictor  of  achievement  and that  the  s trength of  the  re lat ionship would 
vary according to  several  variables .  
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CHAPTER III  
METHODOLOGY 
Pre-Experimental  Designs  and Val idi ty  
The val idi ty  of  an experiment  i s  a  direct  funct ion of  the  degree  to  
which extraneous  variables  are  control led.  The fa i lure  to  control  such 
variables  makes  i t  di f f icul t  to  evaluate  the  ef fects  of  the  manipulated 
or  independent  variable  and the  general izabi l i ty  of  the  e f fects .  A true  • 
experimental  des ign provides  for  the  control '  of  these  extraneous  vari ­
ables .  A pre-experimental  des ign cannot  control  for  a l l  sources  of  
inval idi ty  (Glass  & Stanley ,  1970) .  
The one group pretest -posttest  des ign i s  a  type of  pre-experimental  
des ign which uses  a  pretest ,  exposure  to  a  treatment ,  and a  posttest .  In 
this  des ign the  success  of  the  treatment  i s  determined by comparing the  
pretest  and posttest  scores .  There  are  many sources  of  inval idi ty  not  
control led for  in  this  des ign.  However,  when the  analys is  of  data  i s  
done in  conjunct ion with other  evidences ,  val id  conclus ions  can be  
drawn.  
Gay (1976)  observed that  the  val idi ty  of  a  test  i s  s imply the  degree  
to  which the  test  measured what  i t  i s  supposed to  measure.  Gay wrote:  
"there  i s  no qual i ty  or  v irtue  of  a  test  that  can compensate  for  
inadequate  val idi ty" (p .  87) .  Cronbach (1971)supported Gay's  s tatement  
and wrote:  "val idat ion i s  the  process  of  examining accuracy of  a  
speci f ic  predict ion or  inference  made from a  test  score  .  .  .  val idat ion 
examines  the  soundness  of  a l l  of  the  interpretat ion of  a  test"  (p .  433) .  
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Cronbach l ikens  val idat ion to  the  evaluat ion of  a  sc ient i f ic  theory in  
which the  evaluat ion i s  an opportunity  to  modify  or  extend the  theory.  
Val idat ion then " is  more than corroborat ion;  i t  i s  a  process  for  develop­
ing sounder interpretat ions  of  observat ion" (Cronbach,  1971,  p .  443) .  
The val idat ion of  a  research s tudy,  l ike  the  val idat ion of  a  test ,  
can be  determined by the  degree  to  which i t  measures  what  i t  i s  supposed 
to  measure.  Research s tudies  l ike  tests  are  des igned and constructed for  
many purposes .  This  means that  a  test  or  a  study would have to  be  val i ­
dated with a  speci f ic  purpose  foremost  in  mind.  The val idat ion process  
then has  to  be  speci f ic  to  the  purpose  of  the  test  or  s tudy.  To address  
the  problem of  purpose ,  several  types  of  val idi ty  (content ,  construct ,  
concurrent ,  and predict ive)  are  appl icable  to  research s tudies  and 
tes  t s .  
Cronbach (1971)  observed that  construct  val idi ty  determines  the  
degree  to  which certain  explanatory concepts  or  constructs  account  for  
performance on tests .  Construct  val idat ion then cal l s  for  evidence and 
asks  i f  an explanat ion can be g iven for  test  behavior  and what  i t  
impl ies  for  behavior  in  other  s i tuat ions  ( inference) .  Repeated refer­
ence  has  been made to  tests  in  this  sect ion.  However,  these  references  
apply  to  a l l  procedures  for  col lect ing and summariz ing data .  Research 
s tudies  which involve  a  construct  can be  subst i tuted for  tests  and such 
s tudies  are  only  val id  to  the  extent  that  the  measure of  the  construct  
involved i s  val id .  Construct  val idi ty  then i s  a  val idat ion procedure 
that  can be  used to  control  for  inval idi ty  in  pre-experimental  des igns .  
An empirical  invest igat ion s tarts  from a  theory about  behavior  or  
mental  organizat ion derived from prior  research.  In  the  research s tudies  
discussed in  the  previous  chapter  the  construct  of  "t ime-on-task" was 
sa id  to  have an observable  af fect  on s tudent  achievement .  Natural is t ic  
and experimental  des igns  were  used in  these  s tudies  to  support  this  
hypothes is .  In  the  present  s tudy a  pre-experimental  des ign was used to  
invest igate  this  re lat ionship between t ime and achievement .  
Construct  val idat ion in  support  of  pre-experimental  research should 
begin with the  c la im that  the  g iven construct  accounts  for  certain  
observable  behaviors .  The process  of  val idat ion cal ls  for  evidence in  
the  form of  convergence of  indicators  that  lend support  to  the  c la im.  A 
convergence of  indicators  may be  (a)  observable  changes  in  subjects  af ter  
treatment  or  intervent ion,  (b)  observat ion of  behavioral  changes  of  s tu­
dents  in  s imi lar  s i tuat ions ,  (c)  the  lack of  observable  changes  in  
subjects  in  di f ferent  s i tuat ions ,  (d)  reports  from other  researchers  
working with the  same constructs ,  and (e)  comments  from persons  charged 
with the  implementat ion of  systems to  test  the  construct .  
An at tempt to  demonstrate  construct  val idi ty  s tarts  with a  
reasonably  def ini te  s tatement  of  the  proposed interpretat ion of  the  
e f fects  of  the  construct .  This  interpretat ion should out l ine  what  
evidence i s  most  worth col lect ing to  demonstrate  the  convergence of  
indicators .  The researcher should then be  able  to  integrate  the  
hypothes is  of  f indings  with the  evidence and of fer  a  conclus ion as  to  
the  soundness  of  the  construct  and i t s  inferent ia l  usefulness .  
This  technique of  construct  val idat ion wi l l  be  used to  support  the  
f indings  of  the  present  s tudy in  the  succeeding chapters .  
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The Schedul ing Model  
The employment  and ut i l izat ion of  teachers  with special i t ies  
(L lu'  rs  for  I earn i  nj ;  d isabled chi ldren,  mental ly  band i  capped chi ldren,  
speech impaired chi ldren,  e tc . )  has  caused the  school  day to  become more 
and more fragmented.  This  fragmentat ion has  hampered the  instruct ional  
program by sharply  div iding the  instruct ional  t ime for  s tudents  going to  
special ized programs and a l ter ing the  t imes  scheduled for  s tudents  who do 
not  at tend such programs.  
An at tempt was  made at  Brown Summit  Primary School ,  in  Browns 
Summit ,  North Carol ina ( in  the  Gui l ford County School  System) to  remedy 
the  e f fects  of  fragmentat ion by employing a  model  of  f lexible  schedul ing 
termed Paral le l  Schedul ing.  The Paral le l  Schedul ing Model  was  des igned 
to  address  the  fragmentat ion of  the  school  day by schedul ing smal l  
teacher  directed reading groups at  t imes  when they did not  conf l ict  with 
support  service  act iv i t ies  such as  remedial  reading c lasses  or  a  support  
service  c lass .  Support  services  tend to  create  a  fragmented primary 
school  day.  Figure  1 and Table  1 i l lustrate  how this  schedule  works .  
The schedul ing procedure was  a lso  des igned to  reduce the  heterogeneity  of  
the  c lassroom by providing for ,  general ly ,  only  two homogeneous  reading 
groups per  26 s tudent  c lass .  This  provided for ,  general ly ,  a  teacher/  
pupi l  rat io  equal  to  1:13 during directed reading t ime.  Reducing hetero­
geneity  a lso  enhanced the  grouping by s tudents  for  other  subject  areas  
and c lassroom projects .  
The schedul ing procedure involved developing a  master  schedule  
(Figure  1)  that  a l located approximately  50% of  the  instruct ional  day to  
language arts  act iv i t ies .  From this  master  schedule  were  derived other  
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schedules  (reading laboratory schedule ,  media  center  schedule ,  and sup­
port  service  schedule  for  Tit le  I  reading,  special  educat ion,  g i f ted and 
ta lented educat ion,  and physical  educat ion) .  These  schedules  are  shown 
as  Figures  2 ,  3 ,  and 4 .  
With a  schedule  in  place  and the  fragmentat ion of  the  instruct ional  
day lessened,  s tudents  were  able  to  move in  concert—and not  haphazard­
ly—to support  service  programs.  Each teacher  was  then able  to  a l locate  
forty  minutes  per  day for  teacher-directed reading groups,  forty  minutes  
per  day of  large-group language arts  act iv i t ies  (where  a l l  the  s tudents  
were  in  their  own c lassroom),  and to  schedule  any s tudent  who qual i f ied 
for  a  support  service  for  an addit ional  forty  minutes  of  instruct ional  
t ime thaf  did  not  conf l ict  with the  s tudent 's  directed reading t ime or  
with the  c lass  large  group language arts  t ime.  Addit ional ly ,  each s tu­
dent  who did  not  qual i fy  for  a  support  service  program received an 
a l locat ion of  forty  minutes  of  re inforcing act iv i ty  from a  paraprofes-
s ional  on a  dai ly  bas is .  
I t  was  postulated that  by reducing the  fragmentat ion of  the  school  
day,  by increas ing the  homogeneity  of  the  c lassroom,  and by causing smal l  
teacher/pupi l  rat io  during directed reading t ime,  a  greater  opportunity  
for  increas ing academic  learning t ime (ALT) was  provided.  I t  was  a lso  
argued that  the  ef fect ive  use  of  this  increase  in  t ime with the  smal ler  
group would be  the  key factor  in  increasing reading achievement .  
Descript ion of  Populat ion 
The Brown Summit  Primary School  i s  located in  Gui l ford County 
approximately  twelve  mi les  north of  Greensboro,  a  c i ty  of  approximately  
155,000 people .  The Brown Summit-Montice l lo  School  Zone crosses  the  
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northern half  of  three  of  the  15 townships  of  the  county.  These  town­
ships  are  Monroe,  Madison,  and Washington Townships .  Four other  schools ,  
Urij ' l i twond HI emeiU.- i  ry  (Orndos  3-6) ,  I 'oplnr  Grove Prininry (Grades  K-2)  ,  
Montice l lo  Elementary (Grades  4-6) ,  and Madison Elementary (Grades  K-6) ,  
are  a lso  located in  the  three  townships .  
The 1980 Census  of  the  Populat ion and Housing Characteris t ics  of  
Persons  (Bureau of  the  Census ,  1980)  l i s ts  the  populat ion of  the  three  
townships  as  12,606 persons  (Monroe,  7 ,354;  Madison,  3 ,308;  and 
Washington,  1 ,944) .  Of  these  res idents ,  80% are  white  and 19% 
are  black.  Al l  of  the  res idents  in  the  Madison and Washington Townships  
are  c lass i f ied as  rural  res idents ,and 95% of  the  res idents  in  the  Monroe 
Township are  c lass i f ied as  rural  res idents .  The townships  have a  total  
of  3 ,565 famil ies  and 4 ,245 households  with 72% of  the  famil ies  being 
c lass i f ied as  married couple  famil ies .  Of  these ,  48% are  c lass i f ied as  
married couple  households  with two or  more chi ldren res iding in  the  
household.  
The median age  of  persons  in  each township i s  approximately  30 years  
of  age ,  and 12% (1 ,477)  of  these  res idents  are  chi ldren of  primary school  
age  (5-9  years  o ld) .  Approximately  16% (250)  of  these  s tudents  attend 
the  Brown Summit  Primary School .  
Se lect ion of  Sample  
The sample  i s  this  s tudy consisted of  70 second-grade s tudents  in  
three  c lassrooms enrol led at  Brown Summit  Primary School  for  the  1980—81 
school  year .  The s tudents  were  of  di f ferent  abi l i ty  levels  in  reading,  
ranging from two levels  below grade level  to  one level  above grade level .  
The s tudents  were  not  randomly se lected for  the  experiment  nor were  they 
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randomly ass igned to  c lassrooms.  Since  the  sample  and the  populat ion 
were the  same and s ince  the  s tudents  were  s trat i f ied by reading abi l i ty  
levels ,  the  sample  was  considered to  have the  e f fects  of  randomizat ion 
and the  70 s tudents  to  be  representat ive  of  a l l  s tudents  in  the  popula­
t ion and the  school .  There  was  d ivers i ty  among the  subjects  in  terms of  
socio-economic s tatus ,  race ,  inte l l igence  level ,  apt i tude,  and other  such 
characteris t ics  as  are  typical ly  control led by random sampling.  Nineteen 
of  the  subjects  were  black and 51 were  white .  Twenty of  the  subjects  
qual i f ied for  the  Free  and Reduced Lunch Program.  There  were  no data  
avai lable  for  the  subjects  on IQ or  apt i tude.  Achievement  data  for  46 of  
these  s tudents  as  f irst  graders  are  shown in  Appendix  D.  
Data Col lect ion 
Test  Scores  on Chi ldren 
A pre-experimental  research des ign—pretest ,  treatment ,  and post-
test—was used to  col lect  data  for  the  present  s tudy.  Two test  instru­
ments  were  used to  measure reading ski l l s :  a  norm-referenced test ,  the  
Cal i fornia  Achievement  Test  (CAT) reading subtest  (McGraw-Hil l ) ,  Forms 
13D (1978) ,  13C (1978) ,  12C (1977) ,  and 11C (1977);  cr i ter ion-referenced 
test ,  The Prescript ive  Reading Inventory (PRI)  (McGraw-Hil l ) ,  Level  
Brown (1976) ,  Level  Green (1972) ,  Level  Blue  (1972) ,  and Level  Orange 
(1972) .  The CAT measures  achievement  in  the  area of  reading,  among 
other  areas ,  for  s tudents  from beginning kindergarten to  twelf th  grade.  
The PRI i s  des igned to  do this  for  reading in  grades  kindergarten through 
twelve .  Pretests  were  administered in  mid-October.  
Funct ional  level  test ing ( test ing each student  with materia ls  of  
appropriate  d i f f icul ty)  was an important  concern in  the  development  of  
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this  s tudy.  To fac i l i tate  funct ional  level  test ing with the  CAT,  a  brief  
locator  test  avai lable  from the  CAT battery was administered in i t ia l ly  to  
each s tudent .  The results  from the  locator  test  was  used to  se lect  the  
best  level  of  the  CAT ( the  funct ional  level )  for  each student  in  the  
experiment .  Fol lowing this  determinat ion of  funct ional  level  (by use  of  
the  locator  test ) ,  each s tudent  was  administered the  funct ional  level  of  
the  CAT in  the  area of  reading to  determine their  in i t ia l  placement .  The 
fo l lowing week,  for  three  days ,  each student  was  administered the  cr i te­
r ion-referenced instrument  (PR!)  at  the  same funct ional  level .  This  test  •  
y ie lded a  diagnost ic  prof i le  for  each s tudent  showing the  areas  of  
s trength and weakness  in  reading and provided information with which each 
teacher  could make decis ions  about  the  instruct ional  program for  each 
s tudent  or  for  s tudent  groupings .  The data  col lected from the  cr i ter ion-
referenced test  were  placed in  computer  s torage so  that  they could be  
eas i ly  updated and printed for  teacher  use .  
Comparison Test  Scores  
Forty-s ix  of  the  70 subjects  in  the  s tudy were f irst -grade students  
at  Brown Summit  Primary School  during the  1978-79 school  year  and 
remained through the  1981-82 school  year  as  third-grade s tudents .  Each 
of  these  s tudents  had an est imated achievement  score  for  the  Cal i fornia  
Achievement  Test  that  was  predicted from their  results  on the  Primary 
Reading Inventory taken during the  f irst -grade year ,  and an actual  
achievement  score  on the  Cal i fornia  Achievement  Test  ( taken during the  
third-grade year) .  These  scores  were  compiled so  that  achievement  gains  
could be  analyzed.  For comparison,  the  same type of  data  were  col lected 
from four other  schools  in  the  school  system: Brightwood Elementary 
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(Grades  3-6) ,  Poplar  Grove Primary (Grades  K-2) ,  Madison Elementary 
(Grades  K-6) ,  Gibsonvi l le  Elementary (Grades  K-6) ,  and Sedel ia  Primary 
(Grades  K-3) .  These  schools  were  chosen because  they had s imi lar  school  
populat ions ,  s imi lar  school  communit ies ,  and a  s imi lar  demographic  make­
up as  the  Brown Summit  Primary School  and school  community  ( see  Table  2) .  
Students  who at tended Poplar  Grove Primary School  for  grades  K-2,  at tended 
third grade at  the  paired Brightwood Elementary School .  One point  to  be  
noted here  i s  that  a l l  s tudents  who at tended third grade at  Brightwood 
Elementary School  did  not  necessari ly  attend Poplar  Grove Primary School  •  
for  the  f irst  grade year  or  the  second grade year .  I t  i s  conceivable  
that  these  third grade s tudents  at  Brightwood Elementary School  could 
have attended any other  primary school  in  the  dis tr ict  or  out  of  the  d is ­
tr ict  for  the  f irst  three  years  of  school ing.  
Quest ionnaire  
There  were  10 teachers  involved in  the  implementat ion of  the  model  
of  f lexible  schedul ing at  Brown Summit  Primary School  and the  evaluat ion 
of  that  model  during the  1980-81 school  year .  An open-ended quest ion­
naire  was devised which so l ic i ted teacher comments  on the  ef fect iveness  
of  the  schedul ing model  in  reducing the  fragmentat ion of  the  school  day,  
increas ing the  homogeneity  of  the  c lassroom,  and providing addit ional  
t ime a l lotments  to  the  language arts  component  and the  subject  area of  
reading.  The quest ionnaire  was mai led to  nine  of  the  10 teachers  
involved in  the  1980-81 evaluat ion to  be  completed.  Along with the  ques­
t ionnaire ,  a  le t ter  of  instruct ion was sent  that  included a  summary 
s tatement  on the  model  of  f lexible  schedul ing and what  i t  purported to  do 
in  reducing the  fragmentat ion of  the  primary school  day.  In  an attempt 
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Table  2  
Data on Five  Townships  in  Which Comparison Schools  are  Located 
Category 
Townships  
Madison Monroe Washington Jefferson Rock Creek 
Populat ion 3 ,308 7 ,354 
Rural  
Residents  3 ,308 7 ,021 
White '  
Res idents  2 ,329 6 ,069 
Black 
Residents  967 1 ,258 
Median Age of  
Residents  29 .6  29.8  
Primary 
School  Age 
Chi ldren 399 884 
Number of  
Famil ies  889 2 ,141 
Number of  
Married 
Couple  
Famil ies  475 997 
Number of  
Households  
Number of  
Married 
Couple  
Households  
1 ,040 2 ,583 
774 1 ,830 
Number of  Sin­
g le  Family— 
No Husband 
or  No Wife  115 
1 ,944 
1 ,944 
1 ,734 
206 
31.8  
194 
535 
263 
622 
473 
10,296 
8 ,846 
7 ,811 
2 ,379 
30.5  
1 ,165 
2 , 8 6 2  
1,315 
3 ,555 
2 ,400 
5 ,366 
3 ,390 
4 ,238 
1 ,117 
29.6  
601 
1,483 
670 
1 ,863 
1,222 
204 62 309 1 6 1  
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to  maintain anonymity  of  response ,  the  teachers  were  requested to  com­
plete  the  quest ionnaire  and return i t  in  a  postage-paid envelope to  a  
typist  who would transcribe  their  responses  and return the  handwrit ten 
quest ionnaire  to  the  respondents  ( see  Appendix  D for  the  le t ter  of  
instruct ion,  Appendix  E for  the  summary,  and Appendix  F for  a  copy of  the  
quest ionnaire) .  
Intervent ion 
Each teacher  involved in  the  study conducted an instruct ional  
program within the  conf ines  or  t ime l imits  speci f ied by the  master  and 
auxi l iary schedules  and as  speci f ied by local  and s tate  curriculum 
guides .  Unique in  this  instruct ional  program was the  diagnost ic  prof i le  
that  had been determined for  each s tudent .  The prof i le  provided a  basis  
for  each teacher  to  concentrate  e f forts  on s tudent  weaknesses  with direct  
instruct ion,  by us ing the  paraprofess ional  or  the  teachers  of  support  
service  c lasses .  The prof i le  a lso  provided a  basis  for  teachers  to  
se lect  content  areas  or  learning tasks  that  were  s trong and only  in  need 
of  enrichment  or  enhancement  act iv i t ies .  This  type of  instruct ional  
program cont inued from mid-October 1980 through mid-March 1981.  The 
posttest  measure ( the  same funct ional  level  of  the  CAT) was  administered 
during the  last  week of  March and the  f irst  week of  Apri l  1981.  
I t  i s  important  to  note ,  with regard to  the  treatment ,  that  even 
though each teacher  was fo l lowing the  curriculum guides ,  was  working 
within the  conf ines  of  the  same schedul ing procedure,  and had the  same 
amount  of  t ime a l located to  reading and language arts  act iv i t ies ,  method­
ologies  and approaches  were  speci f ic  to  the  individual  teacher .  The only  
control  factors  here  were  frequent  observat ions  of  the  teachers ,  support  
teachers ,  and paraprofess ionals  by the  principal  that  rendered the  
performance of  a l l  of  the  individuals  concerned to  be wel l  within 
acceptable  l imits .  
The principal ,  who was  the  author of  this  s tudy,  was  the  advocate  
for  schedul ing changes  being a  solut ion to  the  problems of  fragmentat ion 
and heterogeneity .  The principal ,  with input  from other  s taff  members ,  
devised the  master  schedule  and other  auxi l iary schedules  for  the  
school .  The principal  a lso  made the  ass ignment  of  s tudents  to  reading 
groups and reading groups to  teachers  to  make up a  c lassroom.  As ass ign-  .  
ments  were  being made to  the  teachers ,  the  principal  ass igned students  
for  attendance to  support  service  c lasses  so  that  there  would not  be  a  
conf l ict  of  t ime for  teacher-directed reading.  
Analys is  of  Data 
A pre-experimental  des ign was used to  conduct  the  s tudy,  and data  
were  col lected over  a  s ix-month period of  t ime.  Data consis ted of  a  sum­
mary of  a l located t ime that  was  provided through use  of  the  model  of  
f lexible  schedul ing,  achievement  scores  for  the  70 s tudents  at  Brown 
Summit  Primary School  and 187 s tudents  at  the  four comparison schools ,  
and responses  to  a  quest ionnaire  that  were  completed by the  teachers  
involved in  the  1980-81 evaluat ion of  the  model  of  f lexible  schedul ing at  
Brown Summit  Primary School .  These  data  were  analyzed as  shown below.  
Measures  of  Al located Time 
The master  and auxi l iary schedules  for  the  school  gave t ime a l loca­
t ions  for  a l l  components  of  the  school  program to  include t ime a l loca­
t ions  to  support  services .  These  schedules  were  reviewed to  determine 
the  total  a l locat ion of  t ime per  day to  the  language arts  components ,  to  
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the  subject  area of  reading,  and to  support  service  c lasses  (Tit le  I  
Reading c lasses ,  speech and language c lasses ,  special  educat ion c lasses  
and extension act iv i t ies) .  From these . ,  analyses ,  an a l locat ion of  t ime in  
minutes  per  day was  determined for  each component  or  subject  area.  
Achievement  Scores  
Achievement  scores  were  reported as  scale  scores  (scale  = 000-950)  
because  these  scores  a l lowed the  measurement  of  s tudent  progress  between 
success ive  test ings .  A mean scale  score  was computed for  each group,  and 
a  gain score  was obtained by f inding the  di f ferences  between the  two 
means.  A t  test  was used to  compare the  actual  mean di f ference  and to  
determine whether  the  two means were  s ignif icant ly  di f ferent  at  a  
se lected probabi l i ty  level .  The October 1980 pretest  score  and the  Apri l  
1981 posttest  score  for  the  70 subjects  at  Brown Summit  Primary School  
were  analyzed to  determine their  progress  a long a  grade- level  cont inuum 
for  that  s ix-month period of  t ime.  This  examinat ion attempted to  deter­
mine whether  each student  made the  equivalent  of  s ix  months  of  academic  
progress  during the  course  of  the  s tudy.  A _t  t es t  was  used to  examine 
these  data .  Addit ional ly ,  the  correlat ion between the  mean gain score  
for  the  70 subjects  at  Brown Summit  Primary School  and the  average number 
of  days  absent  for  these  subjects  were  examined for  their  re lat ionship.  
The Pearson £  was used to  examine these  sets  of  data .  
Response  to  Quest ionnaire  
Responses  to  the  open-ended quest ionnaire  were  analyzed by g iv ing 
the  percentage of  return,  the  number of  respondents  to  each i tem,  and by 
providing a  summary of  the  response  by the  respondents .  No at tempt was  
made to  re late  the  experience  or  background of  the  respondent  to  the  
quest ionnaire  i tems.  
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CHAPTER IV 
RESULTS 
The data  col lected by the  procedures  described in  the  previous  
chapter  were  used to  examine the  hypotheses  of  the  s tudy.  This  chapter  
presents  the  results  of  the  s tudy in  the  context  of  each hypothes is .  The 
hypotheses  of  the  s tudy are  as  fo l lows:  
1 .  The use  of  the  model  of  Paral le l  Schedul ing wi l l  reduce 
the  fragmentat ion of  the  school  day,  thereby increas ing the  
t ime a l locat ion to  language arts  and to  reading instruct ion.  
2 .  With more opportunity  to  learn in  reading and language arts ,  
with smal ler  and more homogeneous  reading groups,  and with 
more d irect  and cont inuous reading instruct ion,  academic  
learning t ime (ALT) wi l l  increase  for  reading and result  in  
more reading achievement .  
Reduct ion of  Fragmentat ion 
The master  schedule  for  the  school  shows that  in  grade two,  language 
arts  was scheduled during the  morning hours  and for  grade three  during 
the  afternoon hours  ( see  Figure  1) .  The model  a lso  shows that  c lasses  
were  composed of  only  two homogeneous  reading groups (see  Table  1) .  
Pul l -out  programs and heterogeneity  were  considered to  be the  primary 
causes  of  fragmentat ion in  the  school  day.  Alternat ing the  language arts  
block,  (morning and afternoon)  and reducing the  heterogeneity  of  the  
c lassroom addressed the  problem of  fragmentat ion.  
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In examining the  Schedule  Model  for  Reading Groups and Extension 
(Table  1) ,  one can observe  that  a  s tudent  in  grade two,  with Teacher A,  
would be  scheduled for  directed reading from 8:30 a .m.  to  9:10 a .m.  I f  
that  s tudent  qual i f ied for  Tit le  I  Reading,  a  speech and language c lass ,  
or  a  special  educat ion c lass ,  the  s tudent  would be  ass igned to  attend 
that  support  service  c lass  from 9:15 a .m.  unt i l  9:55 a .m.  The s tudent  
then would not  have a  conf l ict  between teacher-directed reading.and 
Tit le  I  Reading.  Addit ional ly ,  the  same s tudent  would not  have a  con­
f l ic t  between large  group language arts  act iv i t ies  and support  service  
c lass .  The schedule ,  in  fact ,  provided for  a  dis t inct  teacher-directed 
reading period of  40  minutes  per  s tudent ,  a  dis t inct  period for  support  
service  act iv i t ies  or  re inforcement  act iv i t ies  of  40 minutes  per  s tudent ,  
and a  dis t inct  period for  large  group language arts  act iv i t ies  of  40 
minutes  for  a l l  s tudents .  During the  large  group language arts  period,  
in  the  instance  of  Teacher A from 10:20 a .m.  unt i l  11:00 a .m. ,  the  c lass­
room teacher would be  assured of  having a l l  of  the  s tudents  in  the  
c lassroom at  the  same t ime.  
Three  i tems on the  quest ionnaire  completed by teachers  re lated to  
the  fragmentat ion of  the  school  day.  S ix  of  the  nine  quest ionnaires  
(67%) were  returned (verbat im responses  to  each i tem are  included in  
Appendix  G) .  The consensus  of  these  respondents  was  that  the  fragmenta­
t ion was reduced.  One respondent  commented:  " .  .  .  s tudents  who qual i fy  
for  support  services  are  pul led from one of  the  extension periods .  This  
prevents  a  s tudent  from miss ing any c lassroom instruct ion." The 
respondents  appeared to  favor having master  and auxi l iary schedules  that  
preplanned for  s tudent  ass ignment  and attendance to  support  services ,  
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thus  re l ieving teachers  of  having to  coordinate  these  ass ignments .  The 
responses  a lso  indicated that  there  was a  recognit ion of  the  importance 
oE adequate  t ime a l locat ions  to  support  service  c lasses  as  wel l  as  ade­
quate  t ime a l locat ions  to  teacher-directed reading instruct ion in  the  
regular  c lassroom.  
Increased Time Al locat ion to  Language Arts  and Reading 
The master  schedule  was  examined to  determine t ime a l locat ions  in  
general ,  and especial ly  to  the  language arts  component  in  grades  two and 
three .  This  examinat ion revealed that  360 minutes  of  instruct ional  t ime •  
was  avai lable  during the  school  day.  Of  th is  t ime,  42% (150 minutes-
was  scheduled for  the  language arts  component .  When transi t ion 
and break t ime were  taken into  account ,  the  result ing amount  of  actual  
instruct ional  t ime for  language arts  was  120 minutes  (33%) per  day.  The 
total  amount  of  actual  instruct ional  t ime a l located per  s tudent  for  
teacher-directed reading,  support  services  or  extension act iv i t ies ,  and 
large  group language arts  was equal  to  the  product  of  the  minutes  per  
day (40)  and the  number of  days  (120)  of  the  s tudy.  Each s tudent  could 
have received 4 ,800 minutes  (80  hours)  of  instruct ion and/or  re inforce­
ment  in  reading,  large  group language arts ,  and/or  support  service  exten­
s ions .  I t  should be  noted that  for  two days  per  week during a  large  
group language arts  period each second and third grade c lass  attended 
the  Media Center .  The instruct ion during this  period of  t ime was con­
ducted by the  media  special i s t ,  and the  object ive  of  the  Media Center ,  
in  addit ion to  teaching media  ski l l s ,  i s  to  support  each instruct ional  
component  of  phe school  program.  On some days  when these  s tudents  
at tended the  Media Center ,  the  instruct ion may have re lated to  
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language arts ,  whi le  on other  days  i t  could have supported some other  
subject  area.  Table  3  shows these  t ime a l locat ions .  
Table  3  
Dai ly  Time Al locat ions  to  Subject  Areas  and to  Management  
Large 
Group Science/  
Language Social  Read-  Manage-
Arts  Math Studies  PE ing Lunch ment  
Minutes  (%) 40( l l%) b  50(14%) 50(14%) 30(8%) 80(22%) C  40(11%) 70(19%) 
These  two areas  combined total led 120 minutes  (33%) of  the  instruc­
t ional  day.  
b For two days  per  week at  this  t ime,  the  s tudents  attended the  Media 
Center .  
Q 
Each s tudent  received 40 minutes  per  day of  teacher-directed 
reading and 40 minutes  per  day of  support  service  or  extension act iv i t ies .  
The model  of  f lexible  schedul ing was inst i tuted because  fragmenta­
t ion from pul lout  programs l imited the  amount  of  actual  instruct ional  
t ime that  could be  provided per  s tudent  in  reading and other  language 
arts  act iv i t ies .  From the  preceding sect ion i t  was determined that  the  
fragmentat ion of  the  school  day was  substant ia l ly  reduced.  This  f inding,  
a long with the  f indings  on t ime a l locat ions  provided by the  use  of  
f lexible  schedul ing,  shows that  the  t ime a l locat ion per  s tudent  for  
reading was increased.  
Seven of  the  teachers  surveyed were  employed at  the  school  prior  to  
i t s  us ing a  model  of  f lexible  schedul ing.  Each of  the  s ix  respondents  
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commented on the  quest ionnaire  i tem related to  increased t ime a l locat ion 
to  reading instruct ion.  Two of  the  respondents  commented that  increased 
t ime a l located to  reading was "not  appl icable" to  them.  The consensus  of  
the  remaining four was that  the  t ime a l located to  reading was increased.  
One respondent  commented:  " .  .  .by  reducing the  fragmentat ion of  the  
school  day,  and having two reading groups,  more t ime was a l located to  
each group." Another  respondent  compared the  t ime a l locat ion for  reading 
at  Brown Summit  Primary School  to  other  schools  and commented:  " . . .  
with observat ions  |_I  havej  made in  other  schools  I  can eas i ly  see  where 
[ f lexible  schedul ingj  could increase  the  t ime for  reading." 
Reduct ion of  fragmentat ion and increased t ime a l locat ion to  reading 
instruct ion were two components  of  the  f irst  hypothes is  of  the  s tudy.  
The information obtained from the  review of  the  master  and auxi l iary 
schedules ,  and the  percept ions  of  the  respondents  g iven on the  quest ion­
naire ,  support  this  hypothes is .  
Increased Academic  Learning Time (ALT) in  Reading 
With increased a l located t ime to  reading,  the  hypothes is  that  the  
academic  learning t ime would increase  in  reading was examined.  The 
construct  of  academic  learning t ime (ALT) i s  four dimensional ,  con­
s is t ing of  a l located t ime,  engaged t ime,  error  rate ,  and task re levance.  
Engaged t ime can only  be  determined from direct  observat ion of  s tudents  
in  an instruct ional  set t ing by an independent  observer .  This  was  not  a  
provis ion of  the  present  s tudy.  The content ion was that  the  c lassroom 
teachers  would use  any increase  in  al located t ime to  increase  the  engage­
ment  rate  of  their  s tudents  on re levant  tasks  that  would decrease  the  
number of  errors  on those  tasks .  
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At the  beginning of  the  s tudy each s tudent  was  administered an 
appropriate  level  of  the  Primary Reading Inventory.  This  diagnost ic  
technique was u.sed to  determine an individual  instruct ional  prof i le  for  
each student  from which re levant  prescript ions  could be  made.  This  
individual  inventory,  a long with homogeneous  grouping,  was  to  provide  the  
opportunity  to  increase  engagement  t ime.  The s tudents '  progress  was  
monitored during the  course  of  the  s tudy and their  performance on the  
object ives  of  this  cr i ter ion-referenced instrument  charted.  A thorough 
examinat ion of  these  progress  charts  showed that  there  was  an increase  
in  the  number of  s tudents  obtaining mastery of  object ives  during the  
t imel ine  of  the  s tudy as  was expected.  These  increases  are  graphical ly  
shown in  Figure  5 .  
One i tem on the  teacher  quest ionnaire  asked teachers  i f  they were  
able  to  increase  their  s tudents '  engagement  t ime in  reading as  a  result  
of  increased t ime a l locat ions .  Three  of  the  s ix  respondents  fe l t  that  
the  i tem was "not  appl icable" to  them.  Three  respondents  fe l t  that  they 
were  able  to  increase  their  s tudents '  engagement ,  c i t ing fewer dis trac­
t ions  and reduced teacher-student  rat ios  as  the  primary reasons .  
Achievement  in  Reading 
Achievement  was  measured in  the  present  s tudy by the  di f ference  in  
pretest  and posttest  scores  for  the  s ix-month study and by the  di f ference  
in  a  score  obtained on the  Primary Reading Inventory in  grade one and a  
score  obtained on the  Cal i fornia  Achievement  Test  in  grade three .  
Seventy s tudents  were  pretested in  October 1980 and posttested in  Apri l  
1981.  Twenty-four of  these  s tudents  were  e i ther  not  enrol led at  Brown 
Summit  Primary School  as  f irst  graders  before  the  intervent ion or  not  
csj 
-October 
•April 
5 7 8 9 10 11 12 14 17 18 19 21 23 26 27 34 47 48 49 50 52 54 55 57 58 59 62 63 64 66 67 68 69 70 
Objectives 
Figure 5. Changes in the Number of Objectives Mastered on the Primary Reading Inventory, Level C.reer. 
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enrol led as  third-grade s tudents  af ter  the  intervent ion.  The mean 
increase  in  scale  score  points  for  these  s tudents  on the  Cal i fornia  
Achievement  Test  was  35 .83 points .  This  was  a  very s ignif icant  increase  
(p  .0001) .  The 46 remaining s tudents  were  enrol led at  Brown Summit  
Primary School  as  f irst  graders  and remained enrol led through the  1982 
school  year  as  third grade s tudents .  The mean increase  for  these  46 
s tudents  on the  Cal i fornia  Achievement  Test  was  39 .04 scale  score  points .  
This  was  a lso  a  very s ignif icant  increase  in  the  achievement  score  
(p  _< .0001) .  These  data  are  shown in  Table  4  for  both groups of  s tudents .  
Table  4  
Mean Increase  in  Scale  Scores  for  Students  at  Brown Summit  
Primary School  on the  Cal i fornia  Achievement  Test  
for  the  October 1980 -  Apri l  1981 Test ing 
Standard 
n  Mean Deviat ion t  
24  35 .83 26.62 6 .59* 
46 39.04 25.28 10.47* 
70 37.94 25.60 2 .45** 
*p < .0001 
**p < .05  
These  same 46 s tudents  were  tested as  f irst -grade students  at  Brown 
Summit  Primary School  and again as  third-grade s tudents  at  the  end of  the  
1981-82 school  year .  The di f ference  in  their  f irst -grade test  and the  
third-grade test  showed a  99.04 scale  score  point  increase  (p  <£ .0001) ,  
a  very s ignif icant  improvement  over  the  three-year  period.  
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During the  s ix-month s tudy a  scale  score  gain of  30 points  would 
have represented normal  progress ion for  a  student  a long a  grade level  
cont inuum. An analys is  of  the  data  showed that  45 (64%) of  the  s tudents  
made s ix  months  of  progress  during the  s tudy.  The mean achievement  
score  for  the  70 subjects  ( .37 .94 scale  score  points)  during the  s ix-month 
study was compared with the  norm score  of  30 points  for  s ignif icance .  A 
t  test  was used as  a  test  of  s ignif icant  di f ference  between the  two 
means.  The 70 subjects  made s ignif icant  gains  in  achievement  during the  
s ix  month s tudy.  
The scores  of  the  46 s tudents  who remained at  Brown Summit  Primary 
School  for  the  three  year  period of  t ime were  compared with s tudents  from 
four other  schools  for  the  same t ime period.  Two schools  employed a  type 
of  f lexible  schedul ing in  an attempt to  increase  a l located t ime whi le  two 
schools  did not  have any type of  special  schedul ing model .  The results  
of  this  comparison are  shown in  Table  5 .  The achievement  gain for  each 
of  the  four schools  over  the  three-year  period was highly  s ignif icant .  
When the  scores  of  the  46 s tudents  at  Brown Summit  Primary School  
were  compared for  s ignif icance  against  the  187 s tudents  at  the  four com­
parison schools ,  there  was  not  a  s ignif icant  di f ference  between the  means 
of  the  two groups.  A s imi lar  comparison between the  46 s tudents  at  Brown 
Summit  and the  86 s tudents  of  schools  that  did not  have any type of  
special  schedul ing model  showed no s ignif icant  di f ference  (see  Table  5) .  
Achievement  in  reading at  Brown Summit  Primary School  d id  show 
highly  s ignif icant  gains  at  the  end of  the  intervent ion.  This  led to  a  
further  examinat ion of  the  performance of  these  s tudents .  The 70 
s tudents  were  separated according to  beginning grade level  placement  
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Table  5  
Comparison of  Mean Scale  Score  Increases  for  Five  Schools  
Over a  Three-Year Period on the  Primary Reading Inventory and 
the  Cal i fornia  Achievement  Test  
Standard 
School  n  Mean Deviat ion 
Experimental  School  
Brown Summit  Primary 46 99.04 33.04 20.33* 
Schools  with some schedul­
ing model  
P/B 39 103.77 31.78 20.39* 
S 62 82 .30 32.41 19.99* 
Schoolw without  any type 
of  schedul ing model  
G 51  93.47 37.98 17.57* 
M 35 94 .14 26.81 20.77* 
G and M combined 86 93.74 33.71 -00.87 
Al l  schools  187 92 .04 33.64 -01 .28 
*p .0001 
(below grade level ,  at  or  above grade level )  from their  scores  on the  
pretest  and f inal  grade level  placement  according to  their  scores  on the  
posttest .  Twenty-s ix  of  the  s tudents  were  below grade level  at  the  pre­
test  and 44 were  at  or  above grade level  at  the  pretest .  The correspond­
ing numbers  for  the  posttest  of  the  s tudy were  24 and 46 respect ively .  
There  was  a  net  change of  only  two s tudents  between levels  and there  
was not  a  s ignif icant  di f ference  between the  mean scores  of  the  levels  on 
the  pre-^ and posttests .  
The f indings  show that  there  was not  an inordinate  amount  of  upward 
or  downward progress ion by the  subjects .  Progress ion,  for  a l l  but  four 
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students ,  was  within the  grade level  range.  I t  was  not  expected that  
there  would be  a  large  percentage of  upward progress ion by the  subjects .  
For s tudents  at  or  above grade level ,  Kies l ing (1978)  found that  some of  
these  s tudents  reached a  saturat ion point  in  terms of  achievement  in  a  
subject  area.  Thus,  addit ional  amounts  of  t ime was of  no consequence 
when that  point  was  reached.  Kies l ing a lso  found that  s tudents  working 
below grade level  benef i ted more from addit ional  t ime than from teacher 
and paraprofess ionals .  
The research of  Kies l ing (1978)  supports  these  f indings—that  i s ,  
that  s tudents  at  or  above grade level  as  wel l  as  s tudents  below grade 
level ,  progressed along a  grade level  cont inuum making a  minimum of  s ix  
months  of  academic  progress  in  reading during the  s ix-month study (see  
Table  6) .  
Table  6  
Beginning and Final  Grade Level  Placement  for  70 Subjects  at  Brown 
Summit  Primary School  at  Pretest ing and Posttest ing 
Posttest  
Above Below Total  
Above 9  0  9  
Below 2  13 15 
Total  11 13  24 
Posttest  
Above Below Total  
Above 33 2  35 
Below 2  9  11 
Total  35 11 46 
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The number of  days  absent  during the  t imel ine  of  the  s tudy was com­
pi led for  each subject .  Subtract ing the  t ime a l locat ion for  the  days  
absent gave a  more proximate  measure of  the  actual  Instruct ional  t ime 
received by each s tudent .  The 70 subjects  were  absent  for  an average of  
5 .9  days  during the  s tudy,  and the  number of  days  ranged from zero to  19.  
When mean days  absent  were  correlated with the  mean scale  score  gain of  
37 .94 points  on the  Cal i fornia  Achievement  Test ,  there  was a  very smal l  
re lat ionship between the  two means (r  = .17)—an inconsequent ia l  e f fect .  
The teacher  quest ionnaire  contained one i tem on achievement  which 
asked teachers  whether  they fe l t  that  any growth in  achievement  was  due to  a  
schedul ing change.  Five  of  the  s ix  respondents  commented on the  i tem.  
Each of  these  respondents  fe l t  that  achievement  gains  in  their  s tudents  
were  due in  part  to  schedul ing changes  that  had provided more t ime for  
teacher-directed instruct ion and more homogeneous  groupings  of  s tudents .  
I t  appears  that  this  hypothes is  was  not  supported by the  f indings  
of  the  s tudy.  The f indings  show that  more t ime was a l located to  language 
arts  and reading instruct ion and that  more task re levant  instruct ion was 
poss ible .  However,  there  was  not  a  def ini t ive  measure for  engaged t ime 
to  support  a  c la im of  increased academic  learning t ime and result ing 
increases  in  reading achievement .  
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CHAPTER V 
DISCUSSION 
Chapter  V wi l l  he  divided into  s ix  sect ions:  a  review of  theoret­
ical  models  and empirical  invest igat ions ,  a  summary of  the  results  of  
the  present  s tudy,  an examinat ion of  the  results  of  the  present  s tudy,  
future  research,  the  impl icat ions  of  the  results ,  and the  conclus ion of  
the  s tudy.  
The Theoret ical  Models  and Empirical  Invest igat ions  
The perennial  model  in  s tudies  of  t ime and learning i s  the  Carrol l  
(1963)  model  of  school  learning.  Other theorists ,  Bloom (1974) ,  
Harnischfeger  and Wiley  (1976) ,  and Fisher  e t  a l .  (1978)  have expanded 
the  Carrol l  model  and developed their  own models  of  t ime and learning.  
Carrol l  (1963)  def ined t ime as  the  central  variable  in  school  learning.  
According to  Carrol l ,  the  t ime that  a  s tudent  i s  act ive ly  engaged in  
learning i s  a  better  predictor  of  achievement  than e lapsed t ime.  Along 
with ef fect ive  use  of  t ime by a  s tudent ,  Carrol l  (1963)  saw the  qual i ty  
of  the  instruct ion by teachers  and the  apt i tude of  the  s tudent  as  deter­
mining factors  in  student  achievement .  Bloom's  (1974)  s tudy cal led the  
t ime that  a  s tudent  spends engaged in  learning a  task the  t ime-on-task.  
Like  Carrol l ,  he  bel ieves  that  this  measure of  t ime i s  the  best  predic­
tor  of  achievement .  Bloom also  fee ls  that  prior  learning,  a  s tudent 's  
percept ion of  se l f ,  and instruct ional  qual i ty  have e f fects  on achievement .  
Anderson (1973)  and Wyne and Stuck (1979)  conducted empirical  
invest igat ions  to  test  the  re lat ionships  postulated in  the  Carrol l  (1963)  
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and Bloom (1974)  models .  Anderson conducted both a  natural is t ic  s tudy 
and an experimental  s tudy that  establ ished associat ional  and causal  
re lat ionships  between s tudent  and teacher  characteris t ics  and t ime-on-
task,  and between t ime-on-task and achievement .  Anderson reconceptual-
ized the  models  of  Carrol l  and Bloom and developed his  own model  to  
explain these  re lat ionships .  Wyne and Stuck (1979)  found that  increased 
t ime-on-task resulted in  achievement  gains  and concluded from their  
experimental  s tudy that  their  f indings  gave support  to  the  Carrol l  (1963)  
model .  
Harnischfeger  and Wiley's  (1976)  model  of  school  learning,  l ike  
those  of  Carrol l  and of  Bloom,  s tated that  s tudents '  act ive  learning t ime 
on an instruct ional  topic  was  the  most  important  determinant  of  achieve­
ment .  The Harnischfeger  and Wiley  model  focused on teacher  act iv i t ies  in  
the  teaching- learning process  as  being factors  in  student  achievement .  
Teacher planning,  grouping,  and t ime a l locat ions  are  considered to  have 
s ignif icant  af fects  on s tudent  achievement .  Jacobson (1980)  and Kies l ing 
(1978)  conducted s tudies  that  supported the  research done by Harnischfeger  
and Wiley .  Jacobson (1980)  and Kies l ing (1978)  found wide variat ions  in  
the  t ime a l located to  s tudents  in  schools  and to  students  of  d i f fer ing 
abi l i ty  levels .  
The Beginning Teacher Evaluat ion Study (BTES) (Fisher  et  a l . ,  1978) ,  
l ike  Harnischfeger  and Wiley  (1976) ,  focused on research on c lassroom 
condit ions  and learning act iv i t ies  that  increased student  achievement .  
The BTES,  the  most  comprehensive  of  the  t ime and learning s tudies ,  
developed a  model  for  conceptual iz ing school  learning.  I ts  Academic  
Learning Time (ALT) model  has  as  i t s  central  construct  academic  learning 
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t ime.  This  i s  a  four-dimensional  construct  which s tates  that  the  
amount  of  t ime that  a  s tudent  i s  engaged in  a  re levant  task,  making few 
errors ,  i s  the  best  predictor  of  achievement .  
In  addit ion to  being a  theoret ical  research ef fort ,  the  BTES in­
cluded an empirical  invest igat ion to  test  the  Academic  Learning Time 
(ALT) model .  This  empirical  invest igat ion supported the  theoret ical  
pos i t ion that  engaged t ime was the  most  important  determinant  of  achieve­
ment  .  
Summary of  the  Results  of  the  Present  Study 
The f irst  hypothes is  of  the  present  s tudy s tates  that  the  model  of  
f lexible  schedul ing wi l l  reduce the  fragmentat ion of  the  school  day and 
increase  the  t ime a l locat ion to  language arts  and reading.  The results  
indicated that  fragmentat ion was reduced and that  t ime a l locat ion to  
t 
language arts  and reading were increased.  Confl icts  between scheduled 
instruct ion in  the  c lassroom and support  service  c lasses  were  e l iminated.  
The e l iminat ion of  these  conf l icts  reduced the  fragmentat ion,  result ing 
in  increased t ime a l locat ions  per  s tudent  in  language arts  and reading 
instruct ion.  The result ing a l locat ion was 120 minutes  (33%) per  day of  
actual  instruct ional  t ime to  language arts  and reading instruct ion.  
The second hypothes is  of  the  s tudy s tates  that  increased a l locat ions  
of  t ime to  reading wi l l  provide  for  an increase  in  academic  learning 
t ime (ALT) which in  turn wi l l  increase  achievement  in  reading.  The 
results  indicate  that  only  three  of  the  components  of  academic  learning 
t ime were  provided for  by the  f lexible  schedul ing.  There  was  no 
data  on engaged t ime,  the  central  variable  of  academic  learning t ime.  
There  was  a  s ignif icant  increase  in  reading achievement  by the  70 
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subjects  at  Brown Summit  Primary School  during the  s ix  month s tudy.  There  
was  a  s ignif icant  increase  in  reading achievement  by 46 of  these  s tudents  
over  a  three  year  period of  t ime.  However,  when the  scores  of  these  
s tudents  were  compared with the  scores  of  187 s tudents  from four compari­
son schools ,  with and without  some type of  schedul ing procedure,  there  
was  no s ignif icant  di f ference  between the  scores  of  the  two groups.  The 
results  thus  indicate  that  the  hypothes is  was  rejected.  
An Examinat ion of  the  Results  of  the  Present  Study 
The present  s tudy reported on an innovat ion,  a  schedul ing model ,  
that  attempted to  bring about  a  change in  the  a l locat ion and use  of  t ime 
during the  school  day.  Innovat ions  most  of ten come to  schools  or  school  
systems because  of  mandated changes .  Sarason (1982)  wrote  " . . .  the 
potent  source  of  change has  come not  from within the  school  system .  .  .  .  
[and]  schools  have had l i t t le  opt ion about  ass imilat ing and accommodating 
to  change" (p .  9) .  Changes  that  mandated special  educat ion programs,  
lunch and breakfast  programs,  and other  such remedial  or  compensatory 
educat ion programs resulted in  the  problem of  fragmentat ion that  was  
addressed in  the  present  s tudy.  
Uniquely ,  the  impetus  to  address  the  problem of  fragmentat ion at  
Brown Summit  Primary School  with the  use  of  a  model  of  f lexible  schedul­
ing came from within ( from the  school  s taf f )  rather  than a  mandate  from 
outs ide  the  school .  The quest ion should certainly  be  raised as  to  why 
the  innovat ion was not  successful .  
The research on instruct ional  t ime and learning demonstrates  that  
t ime i s  a  modest  predictor  of  achievement  but  i t  a lso  caut ions  that  there  
i s  a  need to  c lar i fy  the  condit ions  under which more t ime spent  does  
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indeed produce more learning (Frederick & Walberg,  1980;  1982) .  Before  
the  intervent ion with the  model  of  f lexible  schedul ing,  fragmentat ion was 
assessed by the  school  s taf f  as  being the  primary cause  of  the  l imited 
amount  of  instruct ional  t ime avai lable  for  language arts .  After  the  
innovat ion,  that  i s ,  f lexible  schedul ing,  i t  was concluded that  the  
assessment  was  correct  and that  the  innovat ion se lected was an appropri­
ate  one.  I t  i s  important  now to  answer the  quest ion as  to  why the  
innovat ion was not  successful  and to  look at  ways  that  success  could have 
been achieved.  There  was  not  an awareness  that  change was  a  process  rather  
than a  s ingular  act ion in  implementing the  f lexible  schedul ing model .  In  
e f fect ,  an overs impl i f ied diagnosis  was  made that  resulted in  the  place­
ment  of  a  schedul ing model  at  the  school  without  any other  considerat ions .  
Diagnosis ,  wri tes  Sarason (1982) ,  " is  problem-locat ing,  problem-solving,  
decis ion-making,  and act ion-producing .  .  ."  (p .  51);  thus ,  there  should 
have been a  diagnost ic  process  that  c lar i f ied the  condit ions  under which 
the  innovat ion could have resulted in  greater  gains  in  reading achieve­
ment  than in  comparison schools .  The diagnost ic  process  should have 
planned for  ways  to  ef fect  change in  teaching behaviors  and to  enhance 
the  abi l i t ies  of  the  teachers  to  ef fect ive ly  use  and manage any addit ional  
a l locat ions  of  t ime.  
The researcher of  the  present  s tudy had knowledge of  a  school  in  
each of  three  school  systems in  the  s tate  of  Virginia  that  used a  type of  
f lexible  schedul ing to  reduce fragmentat ion of  the  school  day.  None of  
these  schools  had col lected data  to  evaluate  the  ef fects  of  the  schedul­
ing on t ime use  and achievement .  
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In summary,  innovat ions  a lone do not  work.  This  was  the  fundamental  
error  in  reasoning of  the  present  s tudy.  I t  was assumed that  the  pre-
service  teacher preparat ion and experiences  of  the  s taff  members  were  
adequate  enough for  them to  make pract ical  use  of  the  tenets  of  t ime and 
learning theory without  in-service  training.  
The f indings  of  the  present  s tudy appear to  have inferent ia l  useful ­
ness  only  to  Brown Summit  Primary School  and to  the  school  system within 
which i t  i s  located.  These  f indings  stand in  i so lat ion because  there  were  
no basel ine  data  on the  amount  of  instruct ional  t ime avai lable ,  s tudent  
characteris t ics  and background,  teacher  characteris t ics  and background,  
or  the  ef fect ive  use  of  instruct ional  t ime prior  to  conduct ing the  s tudy.  
These  types  of  data  were  not  avai lable  for  Brown Summit  Primary School  
or  for  the  four comparison schools  used in  the  s tudy.  
Future  Research 
To make the  results  of  a  s tudy,  such as  the  present  s tudy,  general-
izable  to  other  populat ions  i t  i s  suggested that  the  present  s tudy be  
examined as  i f  i t  were a  pi lot  study and examined in  l ight  of  what  
features  should be  added.  As d iscussed before ,  i t  was concluded that  
the  s taff  of  the  school  se lected an appropriate  innovat ion to  address  
the  problem of  fragmentat ion of  the  school  day.  However,  the  
implementat ion of  the  innovat ion was inadequate .  A review of  the  
methodology used in  the  present  s tudy revealed that  three  considerat ions ,  
i f  included in  a  future  s tudy,  would provide  an adequate  s tudy on the  use  
of  f lexible  schedul ing as  a  means of  increas ing instruct ional  t ime and 
thus  increas ing achievement .  The three  considerat ions  are  (1)  an 
examinat ion of  factors  that  e f fect  innovat ions ,  (2)  the  col lect ion of  
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process  data  ( teacher  behaviors)  and observat ional  data  of  s tudents ,  and 
(3)  the  use  of  data  other  than tradit ional  s tandardized measures  to  
determine the  worth of  the  innovat ion.  
Factors  That  Effect  Innovat ions  
I t  has  been pointed out  that  s imply inst i tut ing an innovat ion wi l l  
not  bring about  change.  There  are  several  factors  that  must  be  in  
operat ion before  an innovat ion can be  e f fect ive .  These  are  (1)  monitor­
ing of  the  implementat ion,  (2)  feedback on the  implementat ion,  (3)  
administrat ive  support  to  the  pract i t ioners ,  (4)  s tudent  or ientat ion to  
the  new procedure,  and (5)  in-service  educat ion re lat ive  to  the  innova­
t ion (Wiles  &Bundi ,  1979) .  Any innovat ion attempted must  be  monitored 
and feedback g iven on i t s  operat ion so  that  the  necessary adjustments  
can be  made as  t ime progresses .  Administrat ive  support  to  the  innovat ion 
i s  just  as  v i ta l  as  any other  factor ,  both from a  psychological  and a  
logist ical  point  of  v iew.  Just  as  an innovat ion would be  new to  a  
pract i t ioner ,  the  procedures  would be  new to  the  s tudent .  Thus,  there  
i s  a  need to  or ient  the  s tudent  to  the  procedure.  The one factor  that  
would provide  the  knowledge and training to  the  persons  implementing the  
innovat ion to  provide  for  a l l  of  the  factors  i s  in-service  educat ion.  
This  factor  wi l l  be  discussed in  more detai l  below.  
In-service  programs are  used to  improve teaching—to increase  and 
up-grade content  knowledge in  areas  of  special ty  and to  increase  teacher  
ef fect iveness  in  the  teaching- learning s i tuat ion (Palmer,  1978) .  In-
service  programs must  then be  des igned to  sat is fy  the  needs  of  the  
part ic ipants  with rewards  and incent ives  that  wi l l  provide  for  and 
s t imulate  the  motivat ion of  the  part ic ipant .  
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The improvement  of  instruct ional  methodologies  are  use less  i f  their  
benef i ts  are  not  incorporated into  the  c lassroom (Rubin,  1978) .  Educa-
Lors, i"il I ess of how j-.ood tlirir prcsiTv i re prop/i r;il inns m.'iy be, need 
to  be  able  to  make cont inual  readjustments  to  new demands placed upon 
them.  The e f fect ive  use  and management  of  increased a l locat ions  of  
instruct ional  t ime was the  demand imposed on the  teachers  at  Brown Summit  
Primary School .  The only  form of  in-service  provided for  the  s taff  prior  
to  the  use  of  the  model  of  f lexible  schedul ing was on a  very l imited 
basis ,  and consis ted of  a  consultant 's  presentat ion and explanat ion of  
f lexible  schedul ing as  a  remedy to  fragmentat ion.  There  was  no in-depth 
in-service  on how to  use  any addit ional  t ime derived.  Addit ional ly ,  
teachers  were  not  af forded the  opportunity  to  explore  this  new area and 
become ful ly  aware of  a l l  aspects  re lat ive  to  i t  before  implementing the  
innovat ion.  The teachers  did ,  however,  v is i t  a  school  with a  model  of  
f lexible  schedul ing in  operat ion to  make observat ions .  In-service  
educat ion on the  essence  of  t ime and learning theory,  c lassroom manage­
ment  techniques  such as  ef fect ive  use  of  paraprofess ionals ,  p lanned 
transi t ional  and managerial  t ime. ,  physical  arrangements  of  c lassrooms,  
the  use  of  the  diagnost ic  process ,  and the  interrelatedness  of  a l l  
factors  that  af fect  innovat ions  would provide  for  the  c lar i f icat ions  of  
the  condit ions  under which more t ime could increase  achievement .  With 
these  pieces  in  place ,  the  innovat ion alone does  not  have to  be  re l ied 
upon to  bring about  the  des ired change.  
The Col lect ion of  Process  and Classroom Data 
In an ongoing teaching- learning s i tuat ion,  or  one us ing an innova­
t ion,  what  happens  between the  teacher  and the  s tudent  i s  important .  The 
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col lect ion of  process  data  should focus  on the  c lassroom behaviors  of  the  
teacher—that  i s ,  the  frequency and qual i ty  of  these  behaviors  and their  
re lat ionship to  s tudent  achievement  (Fisher  e t  a l . ,  1978) .  Behaviors  
such as  teacher  feedback to  s tudents  and i t s  warmth and frequency,  the  at t i ­
tude of  the  teacher ,  the  teacher's  concern and considerat ion for  
s tudents '  fee l ings  and worth,  the  teacher's  e f forts  to  make learning 
enjoyable ,  and the  teacher's  e f forts  to  make the  c lassroom faci l i ty  com­
plete ly  and total ly  sui table  to  s tudent  learning are  factors  that  should 
be  observed and evaluated in  re lat ionship to  their  contribut ion to  
student  achievement .  Recal l  that  each of  the  theoret ical  frameworks 
reviewed held the  qual i ty  of  instruct ion as  being an important  determi­
nant  of  t ime used for  instruct ion.  Process  measures  of  the  teacher  would 
then be  measures  of  the  qual i ty  of  the  instruct ion.  
Karweit  and Slavin (1981)  have examined measurement  choices  in  
s tudies  of  t ime and learning and out l ined four measures  used—scheduled 
t ime,  actual  instruct ional  t ime,  engaged t ime,  and engaged rate .  They 
have concluded that  "the  engagement  measures  produced the  more consequen­
t ia l  ef fects  of  t ime on learning.  Nonetheless ,  measures  of  a l located 
t ime are  s t i l l  important  because  they provide  the  constraints  within 
which the  results  for  engagement  t ime must  be  interpreted" (p .  157) .  
Cotton and Savard (1981)  supported Karweit  and Slavin's  content ion of  the  
importance of  a l located t ime and wrote:  
there  i s  a  posi t ive  re lat ionship between the  amount  of  a l located 
t i m e  f o r  s t u d y i n g  a  s u b j e c t  a n d  a c h i e v e m e n t  i n  t h a t  s t u d y  . . . .  
most  of  the  support ive  s tudies  reveal  a  "modest ,  but  pers is tent" 
re lat ionship between a l located t ime and achievement ,  especial ly  
for  low abi l i ty  students  and especial ly  i f  greater  t ime a l lot ­
ments  are  spent  in  interact ive  act iv i t ies  with the  teacher  [or  a  
paraprofess ional]  rather  than on homework and seatwork.  .  .  .  
(p .  3-4)  
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Karweit  and Slavin's  f indings  support  the  postulates  of  each of  the  
theoret ical  models  reviewed in  the  present  s tudy.  Each model  advocates  
that  the  act ive  use  of  t ime by s tudents  i s  the  host  prudicLor of  
achievement .  The empirical  invest igat ions  reviewed proved these  supposi ­
t ions  by showing a  moderate  and pos i t ive  re lat ionship between engaged 
t ime and s tudent  achievement .  
An equal ly  important  pos i t ion has  been taken by Karweit  and Slavin,  
that  i s ,  that  without  the  adequate  a l locat ion of  t ime to  a  subject  or  
content  area,  engagement  t ime would be  minimal .  Al located t ime then would " 
become cr i t ical  for  low abi l i ty  students  who,  general ly ,  require  a  longer  
period of  t ime to  achieve .  Anderson (1973)  pos i ted that ,  g iven neces­
sary amount  of  t ime,  most  s tudents  could achieve .  Harnischfeger  and Wiley  
(1976)  a lso  pointed out  that  learning was s tudent  speci f ic—that  the  t ime 
required to  achieve  varied with s tudents .  Karweit  and Slavin a lso  
favored the  addit ional  a l locat ions  of  t ime being spent  in  interact ive  
act iv i t ies  with the  teacher .  Thus,  they supported the  theoret­
ical  pos i t ion of  the  BTES (Fisher  e t  a l . ,  1978)  and of  Harnischfeger  and 
Wiley  (1976) .  
Nonstandardized Measures  
Student  cognit ive  achievement ,  assessed with paper-and-penci l  tests ,  
i s  often t imes  the  major  cr i ter ion for  determining the  success  of  an 
innovat ion.  The frequency with which such standardized measures  and 
"yes /no" assessments  are  used could cause  an otherwise  e f fect ive  innova­
t ion to  be  thrown out .  While  s tandardized measures  are  useful  there  are  
many other  contribut ions  that  an innovat ion can make to  a  school  program.  
The contr ibut ion that  an innovat ion makes  to  the  profess ional  growth and 
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development  of  a  teacher  or  s taff  member should be  considered.  
Likewise ,  the  e f fects  that  an innovat ion has  on enhancing an exis t ing 
curricular  area or  establ ishing the  solvency of  that  curricular  area 
should a lso  be  considered.  These  types  of  measures  can lead to  the  modi­
f icat ion of  a  program or  the  part ia l  implementat ion of  an innovat ion that  
can add s trength to  the  total  school  program.  When the  topic  of  evalua­
t ion of  an innovat ion i s  discussed in  the  in-service  sess ions ,  a l l  
aspects  of  the  innovat ion that  could ef fect  the  school  program should be  
considered.  
Summary 
I f  the  present  s tudy were to  serve  as  a  pi lot  s tudy on the  use  of  
f lexible  schedul ing to  increase  the  t ime a l locat ion to  a  curricular  area 
and the  amount  of  t ime that  s tudents  are  engaged in  the  learning tasks  of  
that  curricular  area,  the  preservice  preparat ion and experiences  of  the  
teachers  would have to  be  enhanced with in-service  on the  foundat ions  of  
t ime and learning theory as  wel l  as  with techniques  on how they could 
ef fect ive ly  use  the  addit ional  t ime to  increase  achievement .  A wel l  
planned in-service  program,  a long with plans  to  col lect  antecedent  data  
on t ime usage,  process  data  on teacher  behavior ,  and c lassroom observa­
t ional  data  on the  use  of  t ime should provide  a  broad and so l id  base  from 
which the  innovat ion could be  launched and evaluated.  
Impl icat ions  of  the  Results  
Several  impl icat ions  that  should be  of  concern to  educators  in  the  
e lementary school  fo l low from this  s tudy.  These  impl icat ions  center  
around the  use  of  t ime,  the  col lect ion of  data ,  and funding restraints .  
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The f indings  of  the  present  s tudy indicate  that  teachers  and 
administrators  should pay c lose  attent ion to  the  e f fects  of  fragmentat ion 
on t ime a l locat ions ,  to  the  a l locat ion of  t ime to  curricula  areas ,  and to  
the  e f fects  of  transi t ion and managerial  t ime on the  avai labi l i ty  of  the  
actual  instruct ional  t ime.  More academic  knowledge i s  acquired by 
s tudents  who spend the  greater  percentage of  t ime engaged in  learning.  
The amount  of  a l located t ime sets  the  upper l imits  for  this  engaged t ime.  
I t  becomes necessary,  then,  for  administrators  (principals ,  in  part icu­
lar)  to  take an act ive  interest  and to  part ic ipate  in  the  schedul ing of  t ime,  •  
the  ass ignment  of  s tudents ,  and monitoring of  act iv i t ies  in  the  school .  
Time management  becomes a  cr i t ical  factor  of  t ime a l locat ion.  
Considering that  support  service  programs,  to  address  the  special  
needs  of  some s tudents ,  wi l l  cont inue to  be  a  part  of  school  programs and 
that  t ime a l locat ions  to  these  programs are  as  important  as  t ime a l loca­
t ions  to  other  subject  areas ,  administrators  and teachers  should plan to  
make these  programs v iable  ent i t ies  of  the  total  school  program.  Effec­
t ive  schedul ing procedures  appear to  be  the  means of  accomplishing 
adequate  a l locat ions  of  t ime to  support  service  programs.  
Transi t ion t ime can disrupt  the  t ime f low in  c lassrooms but  i t  can 
be  s tructured so  as  to  minimize  these  disrupt ions .  This ,  too ,  should be  
a  concern of  teachers  and administrators  when schedul ing t ime for  subject  
areas .  Transi t ion t ime characterized by smoothness  of  f low provides  for  
the  cont inuity  of  the  instruct ional  program.  
Another  important  impl icat ion of  this  s tudy i s  the  need to  enhance 
preservice  preparat ions  with in-service  educat ion on a  cont inuous bas is .  
I t  was  very evident  from the  f indings  that  in-service  training should be  
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a necessary and v i ta l  part  of  any ef forts  to  put  in  place  innovat ions  in  
the  school  program.  
The BTES (Fisher  e t  a l  .  ,  1978) ,  Die  Jncobson (1980)  s tudy,  the  Wyne 
and Stuck (1979)  s tudy,  and the  Kies l ing (1978)  s tudy were  a l l  observa­
t ional  s tudies  that  received funding ass is tance  from the  federal  and/or  
s tate  levels .  This  enabled the  researchers  to  provide  compensat ion to  
part ic ipants ,  to  employ observers ,  to  employ s tat is t ical  consultants ,  
and various  other  persons  to  ass is t  with the  research ef fort .  The cost  
of  conduct ing s tudies  that  attempt to  col lect  data  on s tudent  engagement  * 
t ime and to  measure i t s  ef fects  on achievement  then becomes a  prohibi­
t ion.  I t  i s  quite  evident  that  the  compilat ion and tabulat ion of  such 
data  to  conduct  a  s tudy would represent  a  substant ia l  cost  factor  to  a  
researcher or  to  a  school  system.  Researchers  contemplat ing this  type of  
research must  consider  these  factors  and seek funding ass is tance  along 
with the  cooperat ion of  schools  and school  systems to  conduct  the  
research.  
Conclus ion 
I t  was  the  content ion in  the  present  s tudy that  increased a l located 
t ime,  with properly  grouped s tudents  and more interact ive  act iv i t ies  
between the  teachers  or  paraprofess ionals  and s tudents ,  would increase  
s tudent  engagement .  The f indings  of  the  present  s tudy support  the  
hypothes is  that  f lexible  schedul ing increased t ime a l locat ion to  reading 
instruct ion.  For low abi l i ty  students ,  the  f indings  show that  twice  the  
amount  of  t ime was a l located to  reading and the  addit ional  t ime was used 
for  teacher-directed instruct ion.  
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How c lassroom t ime i s  spent  i s  an indicat ion of  the  ef fect iveness  of  
the  c lassroom in  terms of  s tudent  achievement .  Research has  documented 
that  schools  d i f fer  in  how t ime i s  al located and spent  in  c lassrooms.  I t  
has  been documented that  s tudent  engaged t ime i s  the  best  indicator  of  
s tudent  achievement .  The author of  the  present  s tudy was aware of  the  
importance placed on engaged t ime from the  review of  the  l i terature .  
This  importance was  not  discounted in  the  present  s tudy;  rather ,  i t  was 
taken into  considerat ion by providing the  opportunity ,  through increased 
t ime a l locat ions ,  for  teachers  to  increase  the  engagement  t ime of  their  
s tudents .  
The present  s tudy,  us ing a  sample  of  70 s tudents  from three  c lass­
rooms,  examined how schedul ing procedures  could address  the  fragmentat ion 
of  a  school  day and increase  the  t ime a l locat ion to  the  language arts  
components  and the  subject  area of  reading.  The s tudy a lso  showed that  
teacher-directed instruct ion and re inforcement  by paraprofess ionals  were  
factors  to  be  considered in  increasing student  achievement .  The s tudy 
a lso  showed that  the  e f fects  of  a l located t ime on achievement  cannot  be  
measured without  measures  of  the  ef fect ive  use  of  s tudent  engaged t ime.  
Measures  that  assess  individual  s tudents '  engaged t ime show the  s trongest  
re lat ionship with achievement .  
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APPENDIX A 
SUMMARY OF SCORES AND ABSENTEE DATA FOR 70 SUBJECTS IN EXPERIMENT 
Scnlo Scorcs 
Perfinn Pretest Posttent O.iys Abs 
1 392+ 477+ 2 
2 363 432+ H 
J 403+ 466+ 3 
4 421+ ' 459+ 9 
5 377+ 432+ 10 
6 419+ 477 6 
7 286* 334* 10 
8 377+ 476+ 2 
9 419+ 456+ 4 
10 421+ 476+ 6 
11 392+ 419+ 6 
12 311* 334* 2 
n 361 421+ 6 
U 260* 290* 8 
15 339 377 4 
16 363 396 5 
17 335 459+ 19 
in  321* 368 0 
19 299* 3 1 1  11 
20 354 363 
) 
21 365+ 397 15 
22 299* 347* 2 
23 323* 368 7 
24 381+ 396 3 
25 326* 337* 5 
26 337 377 11 
27 286* 346* 6 
28 419+ 491+ 10 
29 368+ 423+ 5 
30 309* 336* 1 
31 315* 328* 6 
32 335 355 5 
33 385+ 396 1 
34 346 368 2 
35 306* 357* 6 
36 286* 354* 14 
37 411+ 432+ 4 
38 400+ 419+ 7 
39 379+ 376 7 
40 423+ 466+ 8 
41 343+ 384 
4 
42 359 391 1 
43 434+ 415+ 
4 
44 321* 357* 3 
45 341 359 7 
46 428+ 440+ 4 
47 403+ 459+ 0 
48 330* 363 9 
49 275* 306* 
7 
50 403+ 412+ 
7 
51 275* 352* 
5 
52 384+ 423+ 
4 
53 245* 293* 
4 
54 330* 381 3 
55 381 444+ 
8 
56 295* 320* 
5 
57 286* 336* 
6 
58 374+ 432+ 
3 
59 506+ 545+ 
9 
60 377+ 411 +  6 
61 466f 491 • 
7 
62 303* 117* 
2 
63 311* 329* 
7 
64 295* 350* 
13 
65 350 377 
6 
66 343 366 
n 
67 286* 309* 
14 
68 434+ 506+ 
3 
69 477+ 447+ 
1 
70 306* 352* 
1 
*Belov grade level. 
+Above grade level. 
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APPENDIX B 
SUMMARY OF SCORES FOR SUBJECTS ENROLLED AT BROWN SUMMIT PRIMARY SCHOOL 
FOR THE PERIOD FROM 1979-80 SCHOOL YEAR THROUGH 1981-82 SCHOOL YEAR 
F.xper  i jnen t  ". . .  n1  Test ing 
Person Pretest  Posttest  1979-80 1981-82 
1  392 477 344 454 
2  363 432 355 413 
3  403 466 372 478 
4  421 459 372 492 
6  419 477 372 509 
7  286 334 273 389 
9  419 456 372 509 
10 421 476 372 445 
12 311 334 315 304 
15 339 377 299 413 
16 363 396 326 465 
17 335 -  459 372 454 
18 321 368 315 409 
20 354 363 332 429 
22 299 347 258 386 
23 323 368 292 392 
24 381 396 338 429 
26 337 377 335 398 
28 419 491 355 509 
29 368 423 359 437 
30 309 336 288 365 
32 335 355 305 398 
33 385 396 364 465 
34 346 368 308 437 
35 306 357 355 392 
36 286 354 284 405 
3 7  4 1 1  4 3 2  3 4 8  4 5 4  
38  400 419 364 . 465 
39 379 376 338 423 
40 423 466 372 478 
41 343 384 341 418 
42 359 391 294 395 
43  434 415 372 478 
45 341 359 326 423 
46 428 440 351 478 
47 403 459 351 437 
50 403 412 372 465 
51 275 352 236 337 
52 384 423 359 454 
58 374 432 332 528 
59 506 545 372 492 
60 377 411 372 429 
62 303 317 308 350 
64 295 350 290 409 
65 350 377 328 437 
66 343 366 285 373 
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APPENDIX C 
SCALE SCORES FOR 1980 PRIMARY READING INVENTORY (PRI)  TESTING AND 
1982 CALIFORNIA ACHIEVEMENT TEST (CAT) TESTING FOR FOUR 
COMPARISON SCHOOLS 
Kchno1 ft: School H School S School G 
Person PRI CAT PRI CAT PRI CAT PRI CAT 
1 276 360 326 429 289 378 312 383 
2 351 528 299 418 289 392 296 352 
3 359 445 316 409 313 315 299 413 
4 305 418 335 418 330 429 324 465 
5 351 478 338 386 297 370 338 418 
6 324 395 332 454 351 454 338 423 
7 302 437 338 423 296 378 372 492 
8 292 398 320 423 291 315 301 413 
9 318 4 54 335 429 315 383 276 386 
10 308 386 344 386 302 401 326 398 
1 1 322 423 310 429 322 429 301 383 
12 372 492 348 454 359 437 372 509 
n 318 413 368 478 254 34 7 348 405 
14 '338 389 302 401 302 389 236 352 
15 277 332 344 437 313 429 309 345 
16 281 413 297 429 359 429 262 398 
17 326 445 313 413 372 509 332 401 
18 295 360 318 478 348 395 270 347 
19 316 405 338 405 259 378 309 429 
20 364 528 338 429 320 383 335 418 
21 368 423 330 398 286 342 355 • 409 
22 328 445 355 465 341 437 280 34 7 
23 308 375 277 337 301 347 238 312 
24 372 492 324 423 341 401 304 392 
25 372 478 368 478 302 ' 365 344 465 
26 280 409 335 370 316 370 359 478 
27 277 398 299 392 233 378 372 478 
28 304 405 335 409 335 405 355 367 
29 281 375 359 478 344 413 296 324 
30 316 413 306 398 298 405 324 418 
31 335 429 318 398 324 386 348 373 
32 328 398 301 395 338 454 359 528 
•J 3 298 465 338 454 296 367 289 418 
34 >51 445 293 345 226 2H5 320 509 
15 302 JH1 341 465 297 355 368 465 
)(> 338 454 328 437 313 423 
37 294 375 335 405 372 492 
J8 348 509 328 423 359 429 
39 355 429 305 386 318 373 
40 330 386 291 304 
41 328 405 322 445 
4 2 330 445 277 357 
4 3 320 395 286 395 
44 335 492 341 409 
45 305 381 291 370 
46 372 465 313 423 
47 372 381 338 454 
48 348 423 305 478 
49 316 409 348 454 
50 316 409 372 465 
51 301 337 296 392 
52 261 335 
53 355 405 
54 348 465 
55 320 478 
56 316 389 
57 359 509 
5 It 297 405 
5'l 291 332 
60 291 373 
61 299 367 
62 300 401 
APPENDIX D 
LETTER OF INSTRUCTION 
#4 Acorn Court  
Greensboro,  North Carol ina 
27406 
February 15,  1983 
Dear Col league,  
As a  faculty  member at  Brown Summit  Primary School  during the  
1980-81 school  year ,  you were  involved in  the  evaluat ion of  the  
schedul ing model  employed at  the  school  and the  e f fects  that  i t  had 
on any achievement  gains  in  reading for  grades  two and three .  That  
evaluat ion i s  being expanded as  a  part  of  a  Doctoral  Dissertat ion,  
and I  would l ike  to  ask that  you complete  a  short  quest ionnaire  
that  wi l l  g ive  your percept ions  of  the  schedul ing model .  
Please  read the  summary s tatement  on the  back of  this  le t ter ,  
complete  the  quest ionnaire ,  and return i t  in  the  postage-paid 
envelope provided.  The typist  wi l l  transcribe  your comments  and 
return the  handwrit ten quest ionnaire  form to  you by mai l .  
Thank you in  advance for  your cooperat ion.  
S incerely ,  
Fred S .  Wood,  Jr .  
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APPENDIX E 
TIME AND LEARNING 
Summary Statement  
Time devoted to  school  learning i s  a  predictor  of  achievement—there  
i s  a  pos i t ive  re lat ionship between the  two variables  ( t ime and learning) .  
The s trength of  this  re lat ionship varies  according to  other  variables ,  
such as  the  abi l i ty  of  the  s tudent ,  the  af fect ive  characteris t ics  of  the  
s tudent ,  and the  qual i ty  of  the  instruct ion.  
During the  1979-80 school  year  a  model  of  f lexible  schedul ing,  
termed Paral le l  Schedul ing,  was  inst i tuted at  Brown Summit  Primary 
School .  The object ive  of  the  model  of  f lexible  schedule ing was twofold:  
(1)  to  reduce the  fragmentat ion of  the  school  day that  resulted from 
"pul lout  programs" (Tit le  I  Reading and Math c lasses ,  EMH/LD c lasses ,  and 
speech and language c lasses) ,  and (2)  to  increase  the  t ime a l locat ion to  
the  language arts  component  of  the  school  program.  
These  two object ives  were  to  be  accomplished by increas ing the  
homogeneity  of  the  c lassroom (providing for ,  general ly ,  two reading 
groups of  approximately  13 s tudents  each per  c lass)  and schedul ing a  
s tudent 's  teacher  directed reading period at  a  t ime other  than when he  
would be  required to  attend a  support  service  c lass  (pul lout  program).  
These  two procedural  changes  were  to  result  in  an increased a l locat ion 
of  t ime to  the  language arts  component  and provide  for  general ly  inter­
rupt ion free  reading periods  with the  use  of  an extension concept .  
I t  was  then intended that  the  increased a l locat ion of  t ime to  
reading;  the  increased homogeneity  of  the  reading'  group,  and the  reduc­
t ion of  the  c lassroom distract ions  would provide  for  more d irect  and 
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APPENDIX F 
QUESTIONNAIRE 
Flexible  Schedul ing 
Instruct ions:  READ THE SUMMARY STATEMENT. Please  respond to  each ques­
t ion below in  the  space  provided.  Your most  candid response  i s  requested 
a n d  w i l l  b e  a p p r e c i a t e d .  R E T U R N  I N  T H E  E N C L O S E D  E N V E L O P E  B Y  F E B R U A R Y  2 1 ,  
1983.  Thank you.  
WAS FRAGMENTATION REDUCED BY THE FLEXIBLE SCHEDULING? 
WAS TIME ALLOCATED TO READING INCREASED BY THE FLEXIBLE SCHEDULING? 
IF ALLOCATED TIME WAS INCREASED, WERE YOU ABLE TO INCREASE YOUR 
STUDENTS'  ENGAGEMENT TIME IN READING INSTRUCTION? 
WAS THE HOMOGENEITY OF THE CLASSROOM INCREASED? 
IS  HOMOGENEITY AN ENHANCEMENT TO READING INSTRUCTION? 
DO YOU FEEL THAT ANY OF THE GROWTH IN READING ACHIEVEMENT WAS DUE TO 
A SCHEDULING CHANGE? 
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APPENDIX G 
RESPONSES TO QUESTIONNAIRE BY RESPONDENTS 
I tem 1 .  Was fragmentat ion reduced by the  f lexible  schedul ing? 
Yes ,  i t  was reduced.  I t  would g ive  each chi ld  the  
a l lot ted t ime,  and opportunity  to  be  in  a  teacher  directed 
reading group each school  day.  
Yes—because  s tudents  who qual i fy  for  support  services  are  
pul led from one of  the  extension periods .  This  prevents  a  
s tudent  from miss ing any c lassroom instruct ion.  
Yes .  I t  was  not  necessary for  me to  confer  with teachers  
to  schedule  s tudents .  This  was  worked into  the  schedule  
beforehand.  
Most  def ini te ly ,  fragmentat ion was reduced.  By having 
special  programs at  t imes  that  coincided with the  language 
arts  block,  chi ldren were able  to  attend these  programs 
without  interrupt ion with their  reading group.  
N/A.*  
Yes .  Enabled teacher  to  meet  needs  of  a l l  s tudents .  More 
t ime to  individual ize  reading program.  
I tem 2 .  Was t ime a l located to  reading increased by the  f lexible  
schedul ing? 
Respondent  1 .  Yes ,  by reducing the  fragmentat ion of  the  school  day,  and 
having two reading groups more t ime was a l located to  each 
group.  
Respondent  2 .  Yes—each student  receives  forty-f ive  minutes  of  directed 
reading from the  c lassroom teacher dai ly .  
Respondent  1 .  
Respondent  2 .  
Respondent  3 .  
Respondent  4 .  
Respondent  5 .  
Respondent  6 .  
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Respondent  3 .  Not  appl icable .  
Respondent  4 .  Not  having worked at  the  school  before  f lexible  schedul ing 
was instrumented,  I  am not  aware of  how much t ime each 
teacfrfer  a l located for  reading,  but  with observat ions  I 've  
made in  other  schools ,  I  can eas i ly  see  where f .  s .  would 
increase  the  t ime for  reading.  
Respondent  5 .  N/A.*  
Respondent  6 .  Yes  reading groups'  t ime increased.  Provided t ime for  
s tudents  to  increase  directed reading t ime.  
I tem 3 .  I f  a l located t ime was increased,  were  you able  to  increase  your 
s tudents  engagement  t ime in  reading instruct ion? 
Respondent  1 .  Yes ,  more ski l l s  and directed instruct ions  were  taught ,  
s ince  there  were  no interrupt ions  in  the  c lass  with the  
use  of  an extension concept .  
Respondent  2 .  Yes—because  teacher-student  rat ios  in  the  c lassroom 
during reading t ime was reduced.  
Respondent  3 .  Not  appl icable .  
Respondent  4 .  Since  I  did not  work in  a  regular  c lassroom,  I  do not  
fee l  I  can answer this  quest ion.  I  have speci f ic  t ime 
periods  for  each group I  work with.  
Respondent  5 .  N/A.*  
Respondent  6 .  Yes .  The program provides  t ime for  teacher  to  work with 
smal ler  groups.  Students  moved quickly  because  they knew 
what  to  do.  
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Item 4 .  Was the  homogeneity  of  the  c lassroom increased? 
Respondent  1 .  I  think so .  Each chi ld  fe l t  as  i f  he  were  achieving to  
the  best  of  h is  abi l i ty .  
Respondent  2 .  Yes—Because  s tudents  are  ass igned to  c lasses  on the  
bas is  of  reading instruct ion levels .  The object ive  i s  
that  no teacher  wi l l  have over  two reading groups.  
Respondent  3 .  Not  appl icable .  
Respondent  4 .  Yes ,  a l though,  I  fee l  that  some errors  were  made in  the  
judgment  of  just  what  reading level  a  chi ld  was in  when 
he  s tarted the  school  year .  
Respondent  5 .  N/A.*  
Respondent  6 .  Yes ,  in  that  the  program al lows smal ler  groups.  
I tem 5 .  Is  homogeneity  an enhancement  to  reading instruct ion? 
Respondent  1 .  Yes ,  I  think i t  makes  each chi ld  fee l  important ,  and he  
tr ies  very hard on his  abi l i ty  level .  
Respondent  2 .  Yes—because  teachers  can be  better  prepared and provide  
higher  qual i ty  instruct ion.  
Respondent  3 .  Not  appl icable .  
Respondent  4 .  Overal l ,  I  fee l  i t  makes  i t  eas ier  on the  teacher  to  plan 
for  individual  di f ferences  when there  i s  less  divers i ty  
in  abi l i t ies  and ski l l s ;  however,  I  am not  certain  that  i t  
always  has  a  pos i t ive  inf luence  on the  chi ld  or  h is  
abi l i ty  toward learning.  
Respondent  5 .  N/A.*  
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Respondent  6 .  Yes .  Provides  a  balanced approach in  developing pro­
f ic iency in  reading.  
I tem 6 .  Do you fee l  that  any of  the  growth in  reading achievement  was  
due to  a  schedul ing change? 
Respondent  1 .  My experience  in  teaching I  do fee l  that  the  growth in  
reading achievement  has  increased in  many ways  due to  a  
schedul ing change.  
Respondent  2 .  Yes—because  we are  able  to  work longer  in  our groups.  
We have fewer reading groups because  ass ignments  are  made 
on the  bas is  of  reading levels  and because  the  extension 
provides  re inforcement  act iv i t ies  as  wel l  as  enrichment .  
Respondent  3 .  Because  s tudents  are  not  taken out  of  their  regular  
reading lessons  to  attend special  c lasses ,  there  should 
be  a  growth in  reading achievement .  
Respondent  4 .  Yes—since  a  teacher  can meet  the  individual  needs  of  her  
s tudents  more eas i ly  in  homogeneous  s i tuat ions ,  the  
chi ldren would show more achievement  and have the  oppor­
tunity  to  meet  more ski l l s .  
Respondent  5 .  N/A.*  
Respondent  6 .  Yes .  The program proved benef ic ia l  to  me as  i t  al lowed 
students  enough pract ice  with a  part icular  ski l l ,  enough 
pract ice  for  s tudents  to  master  them.  Also  a l lowed more 
t ime for  directed,  homogeneity  based reading instruct ion.  
^Respondent  5  s tated:  "I  am a  speech therapist  so  I  cannot  make 
comments  appl icable  to  a  c lassroom teacher.  I t  was ,  however,  a  great  
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help in  schedul ing s tudents .  There  was  no quest ion as  to  when they 
would receive  resource  help ."  
